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A STUDY OF THE ATTRIBUTES OF APPLICANTS
TO NATIONAL SCIENCE FOUNDATION

SUMMER INSTITUTES IN 1964

Introduction

The Summer Institutes Program sponsored by the National
1 Science Foundation was designed to strengthen the subject matter compe-
1 tence of science and mathematics teachers at the elementary, secondary,

and college levels. To this end, the Foundation scheduled 555 institutes
at educational institutions throughout the United States in 1964.

Approximately 27,000 individuals participated in the summer pro-
gram. Selection of participants presumably was based on answers to
questions in the Summer Institute application form supplied by NSF. Each
institute director, usually a faculty member of the university offering the
institute, made his own selections. This study was undertaken to dis-
cover the factors that tended, on the whole, to distinguish accepted from
rejected applicants. To arrive at this objective, analyses were made of
9600 application forms completed by accepted and rejected applicants to
the NSF Summer Institutes in 1964. The analyses were designed with the
following aims:

1. to provide tabulations of the various responses to the
questions on the application form;

2. to describe the central tendencies and distribution charac-
teristics of the accepted and rejected groups at each institute
level studied;

3. to examine for significance the differences, if any, between
the accepted and the rejected group at each institute level
studied;

4. to compare the various institute levels in terms of the attri-
butes of acceptees and rejectees in each;

5. to compare the high school teacher summer institute appli-
cants in 1964 with those in 1957 and 1960.

Procedure

Sampling. Each Summer Institute director was asked to provide all
of his acceptee forms, and up to two times as many rejectee forms, ran-
domly selected. There was virtually 100% response to this request.

1
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Since it was desirable to discover what factors other than previousinstitute participation might be operating in rejection of an applicant, theforms of those rejectees who had participated in NSF institutes of any kindin 1962 or 1963 were eliminated prior to sampling.

The acceptee forms and rejectee forms were studied separately.Each of these groups was subdivided according to the level of teacher forwhich the institutes were designed, i.e. , elementary, secondary, orcollege. The secondary institutes were further categorized as eitherunitary or sequentia). The college institutes and the unitary and sequen-tial secondary institutes were subdivided according to the preparation
levels required by the institutes. The latter categories were "high,""medium," and "low," ar3 their correspondence to the numeric levelsshown in the NSF Summer Institute brochure are as follows:

Low (little or no preparation in the field required):
(0) (1) (0, 1, 2)

Medium (moderate preparation required): (2) (3)
(1, 2, 3) (2, 3) (2, 3, 4) (1, 2, 3, 4)

High (advanced preparation required): (4) (5)
(4, 5) (3, 4, 5)

Unclassifiable (overlapping preparation levels): (0, 1, 2, 3)
(1, 2) (3, 4) (0, 2, 4) (0, 1,
(2, 4)

2, 3, 4, 5)

Each of the 20 groups thus established was sorted according to re-gion of residence of the applicant. Ten U. S. regions were defined, thenine standard U. S. census regions and a tenth that included Puerto Rico,U.S. territories, and U.S. schools overseas. The forms were then alpha-betized according to applicants' names in each of the resulting 200 sets of
forms. This procedure permitted elimination of duplicate applications bycomparing forms within a census region. Since an applicant was assumedto have submitted the same home address on all of his applications, nosearch was made for duplicates between regions. One form per individualwas retained in the collection of forms that were to be sampled.

Each region of residence of the applicants was represented in thesample with a number of forms proportional to the number received fromthat region. The sample sizes among the secondary teacher groups andthe college teacher groups were approximately proportional to the numberof participants within each group.
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121s.ap.i don of Sample!

No. of
Instim

Sample tutes
Original Group+

Acc. Rej.

Elementary
36 1,043 1,721

Secondary
Comm
bined 439 20,719 22,600
Secondary
Unitary
Low 113 4,679 5,652
Secondary
Unitary

I) Medium 85 3,370 3,812
Secondary
Unitary
High 19 607 767
Secondary
Sequential
Low 19 1,101 1,298
Secondary
Sequential
Medium 59 3,500 3,385
Secondary
Sequential
High 30 1,685 1,539
College
Low 4 183 203
College
Medium 16 560 537
College
High 40 1,125 763
College
(Unclassi-
fied) 20

Number in Sex of Applicants
Sample Acceptees Rejectees

Acc. Rej.

800 800

3,000 3,000

800 800

525 525

125 125

150 150

400 400

200 200

125 125

275 275

M F

457 343

2,370 630

630 170

406 119

103 22

119 31

334 66

159 41

119 6

250 25

600 600 537 63

M F

475 325

2,487 513

673 127

425 100

111 14

119 31

339 61

173 27

112 13

241 34

530 70

+This category indicates the number of forms on hand prior to sampling
after elimination of duplicates and recent participant rejectees.

++The Secondary Combined sample included the institutes with unclassifiablepreparation level requirements as well as the high, medium and low groups.

3
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Coding. A code was developed for the responses to most of the
questions in the 1964 NSF Summer Institutes application form. The com-
plete code, covering 93 variables, has been separately bound four NSF.

Some of the questions required coding of a special nature. These
are indicated below.

"Employment address": each city with a population of over 1/4
million was given a code. Towns with populations under 1/4 million were
grouped together under one code. This itEm was also coded for state and
census region.

"Employment record" was coded. for the applicant's predominant
professional activity during the period 1959-1964. Activities taking the
lesser proportions of the applicant's time were not noted.

"ears of teaching experience (by June, 1964)" was coded to show
both recency and amount of teaching experience at elementary and sec-
ondary schools, at colleges, and at "other" schools, by totalling sepa-
rately the number of years of experience gained before and since June,
1954 at each level. The types of school listed under "other," included
army, civil defense, post-secondary technical institutes and adult educa-
tion courses.

"Weekly school schedule" was coded for chief teaching emphasis
and second teaching emphasis. To be considered the predominant sub-
ject in a teacher's schedule, a subject had to be taught for at least 2
periods a day or at least 30% of the time, as well as simply taking more
time than the other subjects in the schedule.

Undergraduate and graduate grade-point averages were computed
from the information about credits and grades on the forms. To make
this item consistent with previous NSF studies of similar materials, the
averages were obtained using the system, A = 4, B = 3, C = 2, D = 1.
The few forms that could not be interpreted reliably due to unfamiliar
grading systems were discarded from the sample.

Previous institute attendance was coded for acceptees only, since
recent-participant rejectet,s were not included in the study. It was noted
when eliminating these rejectee forms that there were discrepancies be-
tween responses of "No NSF institutes attended previously" and informa-
tion on the 1962 and 1963 institute participation lists, and it was as-
sumed that similar discrepancies would have occurred for the acceptees.
The reliability of the counts for this item, then, is in some doubt.

Data Processing

Tabulation. The codes for each application form were trans-
ferred by keypunching to two IBM cards. Frequency distributions of the
responses to each coded variable were obtained separately for acceptees
and rejectees in 13 different studies. The counts were made on the IBM
1401.



5

In order to study the characteristics of male and female applicants,
the Secondary Unitary Medium sample was sorted for males and females,
and tabulations of all responses were made for the acceptees and rejectees
of these riew groupings.

Statistical Analysis. Means and standard deviations were com-
puted for age; number of years of teaching experience in biology, chemis-
try, physics, mathematics, earth science, general science, and "other
subjects"; recency of bachelor's and master's degrees; and undergraduate
and graduate semester hours and grades. The mid-points of intervals
were used as representational values in all cases. Zero and "no response"
counts were not included in the sample number when computing means for
age, recency of degrees, or grades. Two sets of means were calculated
for the teaching experience items, one incorporating the "n-) experience"
counts,' and one ignoring them.

The z-ratio was used to test for significance of difference between
the means of the acceptees and rejectees on the variables for which means
were obtained. In the few cases where eliminating zero counts from the
distribution resulted in a small sample number, i.e., 15 or under, the
t-test, a more conservative test, was used.

The chi square formula was applied to test for significance of dif-
ference between acceptees and rejectees on variables with qualitative
categories. There were always more than two categories of response to
a question. The procedure was to compute a chi square for each category,
using a fourfold contingency table with the numbers of acceptees and re-
jectees shown on one side who fit into a particular response category, and
the remainder of the sample (who did not fit into that category) shown on
the other side. In certain cases, some comparisons were also made be-
tween two specified categories. For example, a test was made of the dif-
ference between acceptees and rejectees as to the proportion who had the
bachelor's degree as the highest degree earned and those who had the
master's as the highest.

Chi squares were computed only for data where cell frequencies
were 10 or greater. Corrections were made for frequencies smaller than
30 by Yates' method (i. e. , subtract .5 from each expected frequency).

Profiles of the accepted and rejected groups describing their
general characteristics in terms of means and modes are presented at the
beginning of each study.

When differences between groups are noted in the text, these dif-
ferences were statistically significant or "reliable" unless otherwise in-
dicated.

Comparison of 1957, 1960, and 1964 data. Comparisons of the high
school teacher applicants to NSF summer institutes in 1957, 1960, and
1964 were made by means of tests of significance of difference between
percentages. The statistical procedure for that set of comparisons is
more fully described in Chapter 2.
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Tables 1 through 27 are included in this volume. Tables A-1
through A-93, are in a separately-bound appendix. For all tables in
this report, significant results are indicated by one or two asterisks
beside the top number in a set of two numbers that are being com-
pared.

Example:

1957 35**
1960 30*
1964 28

The example indicates that the 1957 value was significantly higher
than that for 1960, and the 1960 value was significantly higher than
that for 1964. The first difference was significant at the .01
level (**), the second, at the .05 level (*).



Chapter 2

SECONDARY SCHOOL TEACHER APPLICANTS TO NSF
SUMMER INSTITUTES IN 1957, 1960, and 1964

Background of the 1957 and 1960 studies

The 1957 study. The Corporation for Economic and Industrial
Research published a report which tabulated and summarized information
relating to the educational preparation, employment record, and profes-
sional interests of the high school teacher and college instructor applicants
to the 1957 summer institutes and the 1957-1958 academic year institutes.
Data was obtained for participants, for acceptees who withdrew their ap-
plications, and for rejectees. Since one of the purposes of the present
study was to discover the factors that operated in selection of applicants,
it was decided to combine the 1957 figures of participants with accepted
non-participants, the assumption being that the same selection factors
would have been in effect for both groups.

The 1960 study. A study published by Science Research Associates
compared the attributes of acceptees and rejectees within and between the
1960 Summer Institutes program, the 1960-61 Academic Year program,
and the 1960-61 In-Service program. Where appropriate, a separate study
was made of applicants at each teaching level, i.e., elementary, junior
high school, high school, junior college, and college. Most of the items on
the 1960 application forms were coded, and the responses were tabulated
and analyzed for significance of difference between the accepted and re-
jected groups. The procedure for the 1964 study was modeled after that
of the 1960 study with the major exception that only summer institutes were
studied. In addition, in the 1964 study, junior high school teachers were
classified as high school teachers, and junior college teachers as college
teachers.

In order to make the data for the three years comparable in terms
of level of teaching and kind of program for which application was made,
only applicants to summer institutes for high school teachers were studied.
Since the categories of unitary and sequential institutes, and institutes re-
quiring different preparation levels were notnotekl in the. previous titiu.dies, the
1964 data reported in this chapter combines the data for all the secondary
school teacher applicants. In the 1964 appendix of tables these data ap-
pear under "Secondary Combined".

Statistical Procedure

In the cases where the 1957 data were reported in term& of means,
not frequencies, each mean was weighted by the number of cases in the
sample from which it came, before averaging the means of participants

7
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with accepted non-participants. The sample sizes of accepted and rejected
secondary school teacher applicants to summer institutes in 1957 were
5154 and 3912, respectively. The sample sizes for 1960 were 2805 ac-
cepteed and 2787 rejectees, and for 1964, 3000 acceptees and 3000 re-'
jectees.

Wherever the data for the three years were comparable, i.e., re-
sponse categories similar or nearly the same, a study was made to deter-
mine the differences, if any, among the acceptees in 1957, 1960, and 1964,
and among the rejectees for those years. Further, the differences be-
tween acceptees and rejectees for one year was compared to those differ-
ences for the other two years.

Since the 1957 data were reported in percentages as well as fre-i-
qu.encies, and since the sample sizes differed, the significance of group
differences was determined by testing differences between percentages.

In examining the results of the comparison, certain considerations
should be kept in mind. First, recent-participant-rejectees were omitted
from the 1964 sample, but not from the 1957 and 1960 samples. Second,
an individual could appear only once in the 1960 or 1964 samples, since
duplicate applications were removed, but this was not necessarily true of
the 1957 sample. Conceivably, an accepted non-participant at one institute
might have been an accepted participant at, another, and might have been
counted more than once. Thirds the 1957 and 1960 secondary school
teacher samples did not include junior high school teachers. The samples
for the three years, then, were not perfectly matched, but were suffici-
ciently alike so that the trends that will be noted may be considered re-
liable.

COMPARISON OF THE 1957, 1960, AND 1964 DATA

Personal Variables

Age (Table 1). Intervals of 5 years were used in tabulating this
item. Ages noted are interval midpoints except for the "under 21" cate-
gory.

In 1960, ages ranged from under 21 years to 63 years for acceptees,
and from under 21 to 68 years for rejectees. In 1964, the ages ranged
from under 21 to 68 for both the acceptees and rejectees. Although the
1964 institutes accepted some older applicants than did those in 1960, the
largest age group of acceptees in 1964 was younger than the largest age
group in 1960: the most typical age interval for acceptees was 31-35 in
1960 and 26-30 in 1964. The most typical age interval for rejectees was
26-30 in both years.

In terms of average rather than modal age, the 1960 rejectees were
a half-year older than the acceptees (not significant), but in 1964 the ac-
ceptees were, on the average, one and one-fifth years older than the re-
jectees (see Table 1). Both the accepted and rejected groups in 1964were
significantly younger, on the average, than their counterparts in 1960. It
appears then that the 1964 institutes attracted somewhat younger applicants
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than did those in 1960, but that there was a tendency in selection in favor
of the older applicant in 1964.

TABLE 1

High School Teachers at the 1957, 1960, and 1964
Summer Institutes

AGE+

Sample Group

A
A

N Responding
Mean Age
in Years

1960
1964

2793
2984

35.1**
34.4

1960 R 2772 35. 6**
1964 R 2972 33. 2

1960 A 2793 35. 1
1960 R 2772 35.6

1964 A 2984 34.4 **
1964 2972 33.2

+No data was available for 1957.

Number of dependents and de endent's allowances (Table 2). There
was virtually no change in the mean numbers of dependents and requested
dependent's allowances for the accepted groups in 1960 and 1964. The re-
jected group in 1960, however, had more dependents and asked for more
allowances than did the rejected group in 1964 (see Table 2). In 1960,
moreover, the fewer the number of dependents and" allowance needs, the
greater was the probability of being accepted, while in 1964 no such factor
seemed to be operating. Since the average number of dependents (2.05)
for all applicants in 1964 is lower than that for 1960 (2.2) it nay be that
what appears to be a trend away from using allowance needs as a selection
factor is really a reflection of the smaller number of dependents involved
in the 1964 applicant group.

Educational Background

Undergraduate semester credits (Table 3). In terms both of the
number of individuals involved and average number of credits per group in
a particular subject field, education and mathematics were the most popu-
lar undergraduate subjects among applicants accepted in 1957, 1960, and
1964. This was true also for the rejected groups with the exception that in
1957, the largest numbers of credits were seen for education and biology.
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High School Teachers at the 1957, 1960, and 1964
Summer Institutes

TABLE 2 MEAN NUMBER OF DEPENDENTS AND
DEPENDENT'S ALLOWANCES+

Sample Group N Dependents
Dependent's
Allowances

1960 A 2805 2.1 2.0
1964 A 3900 2.1 1.9

1960 R 2787 2.3** 2.2**
1964 3000 2.0 1.8

1960 A 2805 2.1** 2.0**
1960 R 2787 2.3 2.2

1964 A 3000 2.1 1 . 9
1964 R 3000 2.0 1.8

+No data was available for 1957.
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1

I

1.

4.

A marked trend from 1957 to 1964 appeared for the accepted groups
in an increase in the number of graduate credits in each of the fiv.e
sciences, and a decrease in number of credits in education. The rejected
applicants also showed steadily decreasing numbers of credits in educa-
tion, but they were not included in the trend to increase science credits.

In 1960, number of graduate credits did not appear to distinguish
the accepted from the rejected applicant, but in 1964 it appeared to be a
decided selection factor. For every subject, the higher the number of
credits, the greater the likelihood of acceptance. Evidently amount of
graduate work has come to have a greater influence than undergraduate
work on selection of applicants in 1964.

Under :raduate and raduate 'rade-point avera es (Tables 5 and 6).
Grade-point averages were computed taking into account only those who
took the specified courses. Since the numbers of individuals involvedwere
not reported in the 1957 study, it was not possible to weight the means of
the participant and accepted non-participant groups before averaging. The
averages shown for the 1957 acceptees in Tables 5 and 6 are therefore ap-
proximations. The average grades were reported to two decimal places
only for the 1964 data and for the 1957 acceptee estimations.

The average undergraduate grades for acceptees and rejectees in
all three years ranged from B- to B and the mean graduate grades
for all groups ranged from B to B+. In all three years, the accepted
groups had slightly higher averages than the rejected groups. These dif-
ferences, however, are reliable. In 1960, this was true for the under-
graduate grades in all 6 subjects and for graduate grades in biology,
chemistry, physics, and mathematics. In 1964, the acceptees had re-
liably higher grades than the rejectees in all 6 undergraduate courses and
in all graduate courses except earth science.

With few exceptions, the applicants as a group in 1964 had lower
undergraduate and graduate grade-point averages than those in 1960, but
the trend in selection continued to be in favor of those with the higher
grades.

Major subject for bachelor's degree (Table 7). The most frequent
undergraduate major in all three years, as would be expected for this
group, was science or mathematics; education or a non-science was the
next most frequent. A science or mathematics major was less typical in
1964 than in 1957 or 1960. Majors in education, however, increased with
each succeeding year. Multiple majors, for example, education and
science, were more evident in 1964 than in 1960.

In all three year selection tended to favor those with a science or
mathematics major and to discriminate somewhat against those with an
education major.

Major subject for master's degree (Table 8). Included in the 1957
sample for these data are a sizable number of applicants (22% acceptees
and 21% rejectees) who did graduate work but did not get the master's de-
gree. The 1960 and 1964 data categorize the majors only of those who did

13
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attain the degree. Since all the majors discussed are graduate majors,
common sense, if not statistical, comparisons may be made when referring
to 1957.

Education was the most typical major for the master's in all groups,
and a mathematics or science major was second, the reverse of the under-
graduate situation. A science or mathematics major was more typical in
1957 and 1960 than in 1964. Education majors were approximately equal
among the 1960 and 1964 applicants and there were about 25% more of them
in these two years than in 1957.

Choice of graduate major did not appear to discriminate signifi-
cantly for or against selection in 1960 or 1964 but a science or mathemat-
ics major in 1957 seemed to increase the probability of being accepted.

Highest degree earned (Table 9). The percentage of bachelor's de-
grees within each group increased with each succeeding year, while the
percentage of master's degrees decreased. This finding is a reflection of
the availability in 1964 of institutes for those with low levels of preparation
in a field.

The numbers of doctorates were too small to have any meaning, al-
though it may be noted that the percentages were the highest in 1957; In
1957 it was distinctly in an applicant's favor if he' held a master's degree,
rather than only a bachelor's. The reverse was true in 1960, although the
results were not quite as reliable, indicating that those with just a bache-
lor's had a slightly better chance of being accepted. In 1964 an advanced
degree did not distinguish significantly between acceptees and rejectees.

Recency of degrees (Table 10). Data on this item are available
only for 1960 and 1964. Applicants in 1964 had held their bachelor's de-
gree fewer years (A - 9.8; R - 8. 6) before applying to the NSF summer
institutes than had applicants in 1960 (A - 11.4; R - 11.6). Recency of
the bachelor's did not distinguish between acceptees and rejectees in 1960,
but in 1964 the more recently the degree was obtained, the greater the
probability of rejection.

Recency of the master's degree did not appear to have an effect on
selection either in 1960 or in 1964.

Employment Background

Main rofessional activity during the five years preceding applica-
tion (Table 11). The predominant work background for all groups was, of
course, teaching or supervising science and/or mathematics in high
schools. This activity was significantly less typical of the 1964 rejectees
than of the 1960, however.

In 1960, professional background did not appear to influence selec-
tion. In 1964, however, to have been involved in teaching mathematics or
science increased the probability of acceptance, while non-science teach-
ing, even though combined with science teaching, increased the probability
of rejection.
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TABLE 9

High School Teachers at the 1957, 1960, and 1964
Summer Institutes

HIGHEST DEGREE EARNED

Sample Bachelor's
Group N No Degree Only Master's Doctor's

Percentages
1957 A 5154 0.8 47.3** 51.4** 0.51960 A 2805 1.4* 61.2** 37.8** 0.51964 A 3000 0.8 69.2 30.0 0.1
1957 R 3912 1.1 54.4* 44.0 0.51960 R 2787 1.3 57.2** 41.6** 0.11964 R 3000 0.9' 71.7 27.2 0.3
1957 A 5154 0.8 47.3** 51.4** 0.51957 R 3912 1.1 54.4 44.0 0.5
1960 A 2805 1.4 61.2* 37.8* 0.51960 R 2787 1.3 57.2 41.6 0.1
1964 A 3000 0.8 69.2 30.0 0.11964 R 3000 0.9 71.7 27.2 0.3

Science and mathematics teaching experience (Table 12). The1964 groups had significantly less teaching experience, on the average,than the 1960 groups in chemistry, physics and mathematics.
Number of. years of teaching appeared to be significant in 1960 onlyin the case of chemistry, in which the longer the experience, the greaterthe probability of selection. In 1964 this variable appeared as a moredefinite factor, with acceptance more probable the greater the experienceteaching biology, chemistry, physics, or mathematics.

Course schedule (Table 13). In 1957 and 1960 this item was cate-gorized according to teaching schedules typified by a single subject or acombination of subjects. In 1964, the item was coded for chief teachingemphasis in a schedule. Statistical comparisons between years were notmade, therefore.
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TABLE 11

High School Teachers at the 1957, 1960, and 1964
Summer Institutes

PREDOMINANT PROFESSIONAL ACTIVITY+
DURING FIVE YEARS PRIOR TO

APPLICATION

Sample Group
No

Entry
Adminis-
tration

Non-
Sci. and/or Science,

Math Non4v1ath

Non-Sci.
and

Science
of Math

1960 A 0.3 1.1 83.2 07 14.4
1964 A 0.2 0.4 82.3 0.9 15.8

1960 R 0.5 0.6 85.3** 0.5 13.0**
1964 R 0.2 0.6 77.5 1.5 19.5

1960 A 0.3 1.1 83.2' 0.7 14.4
1960 R 0.5 0.6 85.3 0.5 13.0

1964 A 0.2 0.4 82.3** 0.9 15.8**
1964 R 0.2 0.6 77.5 1.5 19.5

+A category, "working in, but not teaching science or mathematics,"
accounted for 0.2% each of the 1964 acceptees and rejectees and one
individual in the 1960 acceptee group.

Course schedule appeared to influence selection slightly in 1957
only in the cases of "chemistry only" and "chemistry and physics and other
science" schedules, where such schedules were in the applicant's favor,
and in the schedule combining a non-science with science(s) or mathemat-
ics, which appeared to discriminate against the applicant.

In 1960, general-science-only and mathematics-only schedules
were more typical of rejectees, while chemistry-only and physics-only
were more typical of acceptees. In 1964, biology or chemistry as a chief
teaching emphasis appeared to operate in the applicant's favor, while a
mathematics-only schedule appeared to be undesirable.
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The only distinct trend for the three years with regard to course
schedule as a factor in selection appears in the consistent favoring of appli-
cants with chemistry-only schedules. The percentages who fit in this cate-
gory, however, are relatively small (A - 3.0 to 11.6%; R - 2.2 to 7.9%).
A tendency seen in 1960 and 1964 is for a mathematics-only schedule to in-
crease the probability of rejection. On the whole, however, the course
schedules or chief teaching emphases important to selection vary from
year to year.

Certification status (Table 14). The largest proportion of all groups
were fully accredited for secondary school teaching, but a substantial
number had provisional or temporary certification. There were signifi-
cantly fewer applicants with temporary credentials in 1964 than in 1960
(1960: A's - 23.7%, R's - 25.5%; 1964: A's - 12%, R's - 17.6%).

In 1960, full or provisional accreditation did not seem to be an issue
in selection, but in 1964, a permanent secondary credential significantly
increased the probability of acceptance.

Professional Interests

Professional journals read regular (Table 15). The category of
journals reported most frequently in 1957 was "education journals only",
while a combination of education and general science journals was more
typical of the 1960 and 1964 groups. More applicants were also reporting
a combination of special science, general science and education journals
in 1960 and 1964 as compared to 1957, so the need for professional en-
largement beyond education materials apparently has made itself felt in
recent years.

The reading of professional journals appeared to be a factor in se-
lection in 1957, perhaps because this variable was correlated with other
professional characteristics more directly responsible as selection cri-
teria. Reporting only education journals or only ge neral science journals
seemed to operate against the applicant, while reporting a combination of
journals including a special science type, seemed to work in his favor.
This latter combination also appeared in favor of the applicant in 1964, but
aside from that, the professional journal item did not distinguish between
acceptees and rejectees in 1960 or 1964.

Membership in professional organizations -- type. (Table 16). The
larger proportion of applicants in all three years was affiliated with educa-
tion organizations. Membership in either a special science or a general
science organization in addition to education organizations was held by ap-
proximately 16% of the acceptees in 1960 and 15% in 1964, and by about
14% of the rejectees in 1960 and 12.5% in 1964. With the exception of
representation in the education-only category, which increased among re-
jectees from 1960 to 1964, there was no significant increase or decrease
in membership in any particular type of organization. (The membership
types in 1957 were cross - tabulated as national and regional, two overlap-
ping categories, aid therefore were not used in the comparisons.)
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Professional affiliations, or lack of them, appeared to have some
influence on selection in 1957, but did not in 1960 and 1964. In 1957 an in-
dication ofno membership increased the probability of rejection, while
membership in education and/or general science organizations tended to
favor selection. A slight: tendency, not one that is statistically significant,
is seen for education memberships, unless accompanied by special science
or general science memberships, to have operated against the applicant in
1964.

Membershi in rofessional or anizations -- geographic extent
(Table 17 Professional affiliations increased slightly within the'acceptee
groups from 1960 (91. 5%) to 1964 (92%), and decreased slightly within the
rejectee groups (1960 - 91.6%; 1964 - 90.9%). These changes are not
statistically reliable.

The larger proportion of all groups were affiliated with both na-
tional and regional organizations. "Regional membership only" decreased
among acceptees from 1960 to 1.964.

In 1957, membership in either regional or national organizations
increased the probability of selection. In 1960 and 1964 this was true for
membership in national organizations, and in 1964 also,, for membership
in a combination of regional and national organizations. Having only re-
gional affiliations in 1964 worked against the applicant. A progression
may be observed from favoring any professional affiliation whether local
or national, to a bias in favor of membership in multiple and widespread
organizations.

Previous institute attendance (Table 18). Attendance at NSF insti-
tutes increased significantly along with the increased number of instit utes
offered with each year studied. At: the same time, attendance of the appli-
cant groups at non-NSF institutes decreased significantly with each year.

In 1960, previous NSF institute attendance increased the probability
of rejection. Recent-participant rejectees were not studied in 1964, but it
is assumed that recent participation would again work against the applicant,
unless he were enrolled in a sequential institute.

SUMMARY

Personal variables that distinguished one year's applicants from
another included age and number of dependents. As a group, the 1964 ap-
plicants were younger and had fewer dependents, on the average, than the
1960 applicants.

With regard to educational background, number of undergraduate
credits in physics and chemistry decreased significantly with each year,
but graduate credits in each of the five sciences markedly increased from
1957 to 1964 for the accepted group. The 1960 group of applicants had
higher grade-point averages than did the 1964 group in all subjects but
education and biology.
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Sample Group NSF Non-NSF++

Percentage of Applicants
in Each Category

1957 A 5154 2.1** 16.4**
1960 A 2805 46.7** 9,5**
1965 A 3000 57.1 5.4

1957 R 3912 2.0** 14.6**
1960 R 2787 51.3 9.3

1957 A 5154 2.1 16.4*
1957 R 3912 2.0 14.6

1960 A 2805 46.7** 9.5
1960 R 2787 51.3 9.3

+Recent participant rejectees were not included in the 1964 sample, and
the item was not coded for rejectees who had attended NSF institutes
prior to 1962.

**Note
that there may be overlapping between the NSF and Non NSF cate-

gories.

amiI11.-

The percentage of undergraduate majors in education increased
with each succeeding year, while science or mathematics majors de-
creased. The percentage of applicants with the bachelor's as the highest
degree earned increased with each year.

Few professional background variables distinguished between
years. More applicants in 1964 than in 1960 had had recent experience
teaching a combination of non-science subjects and science or mathemat-
ics. This difference was significant between the two rejected groups.
There were fewer applicants with provisional credentials in 1964 than in
1960.

Only a moderate amount of consistency appeared in the variables
that affected selection from year to year. Number of dependents dis-
criminated against applicants only in 1960; age appeared to favor appli-
cants only in 1964.
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The trend in selection in all three years was to favor those with the'
higher grades. In 1964, the higher the number of graduate credits in any
subject, the greater the likelihood of being accepted. This was not true in
1960.

In all three years selection tended to favor those with a science or
mathematics undergraduate major, but, although a graduate major in these
fields was advantageous in 1957, choice of graduate major did not affect
selection in 1960 or 1964.

The probability of acceptance was increased in 1964 when the appli-
cant had teaching experience in biology, physics, chemistry, or mathe-
matics. This was true only for chemistry in 1960. A distinct trend did
appear in all three years favoring applicants whose chief teaching empha-
sis was chemistry. Professional interests, on the whole, did no seem to
enter significantly into selection. A progression was noted however, from
favoring those with any professional affiliation, whether local or national,
in 1957, to favoring membership in a combination of regional and national
organizations.

Academic performance and a professional orientation toward science
and mathematics, not surprisingly, appeared to form the strongest and
most consistent criteria for selection in 1957, 1960, and 1964.



1

Chapter 3

THE SUMMER INSTITUTES FOR ELEMENTARY
SCHOOL TEACHERS

Thirty-six summer institutes designed specifically for elementary
school teachers were held in 1964. A study was made of 800 acceptees
and rejectees of these institutes. The acceptees were composed of 457
males and 343 females, anri the rejectees, of 475 males and 325 females.
The applications were made largely to mathematics and general science
institutes.

Variable

GENERAL CHARACTERISTICS

Modal or Mean Responses
Acceptees Rejectees

Age 38.0 years _38.8 years

Marital status Married (71.6%) Married (74.3%)

No. of dependents 2.0+ 3.0++ 2.1+ ++

No. of dependent's
allowances 1.8+ 2.7++ 1.9+ 2.7++

Most undergraduate
credits Education (25.2 hours) Education (26.5 hours)

Most graduate credits Education (16.3 hours) Education (13.4 hours)

Highest grades
undergraduate: Education (3.0) Education (2.9)
graduate: Education (3.3) Education (3. 2)

Highest degree Master's (51. 0%) Bachelor's (55.9%)
Bachelor's (46. 4%) Master's (39.6 %)

+Mean based on total group
++Mean for those with non-zero responses

32



33

General Characteristics (continued)

Modal or Mean Responses
Variable Acceptees Rejectees

Most frequent major
Bachelor's: Education (55.3%) Education (57.1%)
Master's: Education (90.6%) Education (93.8%)
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's
Master's

Chief teaching
emphasis

Professional ex-
perience past
5 years

11.8 years
7.4 years

10.6 years
6.6 years

Non-science (58.8%) Non-science (71.4%)
Administration (25.8%) Administration (16.0%)
General science( 7.6%) Mathematics ( 7. 1 %)

Teach elementary Teach elementary

Teaching experience
in elementary

non-sci. &
sci. /math (63.5%)

non-sci. &
sci. /math (65.5%)

schools 4.29 years 4.58 years

Total enrollment of
school where ap-
plicant taught 500-999 (37.4%) 500-999 (39.5%)

Mean number of in-
stitutes attended ++NSF Summer: 0.2+ 1' 2++ III, I=

Total NSF: 0.3 1.2 111= 111=

Professional
journals Education only (34. 1 %) Education only (36.1%)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Modal or Mean Responses
Acceptees Re'ectees

(73.8%)

Professional
affiliations

Type:
Geographic

Education only (27. 5 %) Education only

extent: National and National and
regional (75.8%) regional (65.0%)

Certification status Permanent Permanent
elementary (86.8%) elementary (79.0 %)

Certification
deficiency Elementary Elementary

education ( 2.0%) sci. /math ( 4.5%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). Communities with populations of under 1/4
million, who accounted for 78.6% of the U.S. population in 1960, contrib-
uted 85. 1% of the applicants in the elementary teacher sample. Cities with
populations between 1/4 and 1/2 million, which made up 5.9% of the U.S.
population, contributed 6.7% of the applicants, and the cities with popula-
tions of 1/2 million or more, which accounted for 15.5% of the U.S. popu-
lation, contributed 8. 5% of the applicants. The distributions of acceptees
and rejectees in these categories were very close, but looking at individ-
ual cities, the ratio of acceptees to rejectees was very high for New York
and Honolulu, and was low for. Detroit.

State (Tables 21 and A-9). State where an applicant taught had a
good deal to do with whether or not he became a participant, perhaps be-
cause of proximity or lack of it of the available institutes for elementary
teachers. It was helpful, in 1964, to have been teaching in Pennsylvania
and New York, but it decreased chancey, for acceptance if one was from
Kansas, Illinois, Iowa, Michigan, Ohio, or Washington. In 1960, the
situation differed. Then, a teaching location in California was advanta-
geous, and in Florida or North Carolina it was not.
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Region (Tables 21 and A -10). The regions contributing the most
applicants were East North Central, Pacific West, and West North Central,
in that order. In 1964, applicants from the Middle Atlantic region had an
advantage in selection, but applicants from the East and West North Cen -.
tral regions were at a slight disadvantage. In 1960, teaching in the Pacific
West region favored the applicant, while South Atlantic and East South Cen-
tral teaching locations worked against him.

MEAN NUMBER OF SEMESTER HOURS++

Mathe- Earth
Biology Chemistry Physics matics Science Education
A R A R A R A R A R A R

Undergraduate
7.97 8.30 2.88 2.53 2.24 1.97 6.88** 6.17 3.34 3.13 25.22 26.47

Graduate
.68* .45 .22#* .07 .40** .11 1.35** 1.04 . 7%* .43 16.26** 13.36

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). The highest number of undergraduate credits was observed for educa-
tion, with an average of 25.2 hours per acceptee and 26.5 hours per rejectee.
Biology and mathematics were next in average number of credits, and physics
and chemistry were least. Mathematics credits increased somewhat the prob-
ability of selection and was the only undergraduate subject observed to do so.

Graduate semester hours or credits (Tables 23 and A-19 to A-26).
Graduate credits were .a significant factor in selection. In every graduate
subject, including education, the acceptees had the higher average number of
credits. In 1960 as in 1964, education was by far the most typical graduate
field, but in 1960 the rejectees had the greater number of education credits.

+Courses in engineering will not be discussed for this sample.
++Credits in the sciences and mathematics for elementary school teachers

usually refer to science- or mathematics-oriented education courses,
e.g., "physics" for "physical science".
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MEAN GRADE-POINT AVERAGES

Mathe- Earth
Biology Chemistry Physics matics Science EducationNM NM N M N M N M N M

Undergraduate
693 2.59* 280 2.36** 270 2.44* 655 2.6344* 400 2.7ZI4 723 3.03+4
695 2.51 275 2.13 242 2.30 637 2.44 385 2.62 756 2.91

Graduate
79 3.09 26 3.18 45 3.11* 164 :3.1814* 102 3.21 545 3.29*
56 3.02 9 2.69 17 2.56 136 2.97 66 3.11 462 3.21

Undergraduate aduate grades (Tables 24 and 25, and A-27 to
A-33). The mean undergraduate grade-point averages ranged from C+ to B,
and the graduate from B- to B+. The highest grades were seen for education,
in which acceptees averaged 3.0 and 3.3, and rejectees averaged 2.9 and
3.2, in undergraduate and graduate courses, respectively. The lowest grades
were in chemistry and physics. The acceptees had higher grades than the re-
jectees for every subject. These differences were reliable for all under-
graduate courses and for graduate courses in physics, mathematics, and .

education, indicating that, for the most part, good grades increased the prob-
ability of selection at the 1964 institutes. in 1960, only undergraduate grades
in biology distinguished between acceptees and rejectees.

Major subject for Bachelor's (Table A-47). The bachelor's degree
was held by 97 0 of the acceptees and 95. 5% of the rejectees. The most
typical major for both groups was in education. A science or mathematics
major was reported by only 7. 7% of the acceptees and 5. 3% of the rejectees,
while an undergraduate major in a non-science subject was reported almost
three times as often.

Major subject for Master's (Table A-48). The master's degree was
held by 51.6% of the acceptees and 40.5% of the rejectees. Most of the
majors were in education, and major subject for the master's did not dis-
tinguish between acceptees and rejectees.

Highest degree earned (Table A-50). Four acceptees and 5 re-
jectees in the sample had the doctorate. A master's degree as highest
degree earned was to an applicant's advantage, while a bachelor's degree
as the highest tended to decrease the chances of selection. The master's
as the highest degree earned was held by 51% of the acceptees and by
39. 6% of the rejectees.
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Recency of degrees (Tables 26, A-51, and A-52). It appeared to be
in an applicant's favor to have held his degrees a comparatively long time.'
The rejected group had earned their bachelor's and master's degrees more
recently, on the average than had the acceptees.

Acceptees

Rejectees

Employment Background

Mean number of
years since:

Bachelor's Master's

11.82 7.41

10.57 6.61

Number of ears of experience teaching s ecific subjects (Tables
27 and A- 1 to A 7 Teaching experience in mathematics and general
science was greater than for any other subject, whether the entire group
or whether just those with experience in the pertinent fields were being
observed. Surprisingly, teaching experience in mathematics or general
science tended to work somewhat against chances of selection.

Although only small proportions of the elementary teacher appli-
cants had had experience teaching biology, chemistry, physical science,
or earth science, those who did averaged from approximately 4 to 7 years
in the field. These subjects, of course, were at the elementary level.

Professional experience during past five years (Table A-68).
Teaching a number of subjects, including non-science, science, and mathe-
matics at the elementary school level was, predictably, the most common
background among the elementary teacher applicants. A fair-sized pro-
portion, 20% of the acceptees and 11.6% of the rejectees, had been doing
administrative work. Those who had been were more likely to be accepted
than rejected.

Teacher certification (Tables A-69 and A-70). Permanent elemen-
tary credentials were held by 82. 9% of the applicants and temporary or
provisional elementary credentials by only 4. 3% of the applicants. Perma-
nent accreditation was in the applicant's favor. Secondary teaching creden-
tials were held by 8. 2% of the acceptees and 11.8% of the rejectees. Most
of these were permanent.

Certification deficiencies were reported by 6. 3% of the acceptees
and 13. 6% of the rejectees. Most of the deficiencies were in education,
science, or mathematics. A deficiency in science or mathematics tended
to work against the applicant.
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Present position (Table A-71). Teachers comprised the larger
part of the accepted and rejected groups. About 27% of the acceptees and
18. 5% of the rejectees were involved in purely administrative positions
(principal, supervisor, or superintendent). An administrator had better
chances of being accepted than did a teacher, but nevertheless, those in-
volved in teaching made up 71.6% of the sample.

T e of school where a licant tau. ht (Tables A -72 to A-74).
Private schools contributed .2/0 of the acceptees and 9. 1% of the rejectees
in this sample of elementary school teachers. Teaching in a private school
was somewhat disadvantageous to the applicant.

About 1/5 .of the applicants were teaching at combined elementary-
junior high schools and 7. 1% of the acceptees and 9. 4% of the rejectees
were from schools where all the grades from kindergarten to twelfth were
represented. The greater part of both groups of course, were teaching at
elementary schools, and these applicants had a greater probability of se-
lection than did the others.

Present teaching emphasis (Tables A-75 and A-76). Non-science
subjects were most often seen as the chief teaching emphasis in an ele-
mentary teacher's weekly course schedule. Administrtion was the chief
occupation for 25. 8% of the acceptees and 16% of the reje.ctees. For the
75. 2% of acceptees and 83. 6% of rejectees who reported teaching or super-
vising more than one subject, the second teaching emphasis was usually
mathematics.

Previous Institute Attendance*

NSF Summer Institutes (Table A-77). Previous attendance at one
summer institute was reported by 15. 6% of the acceptees, and at two or
more by 3. 5 %.

Other NSF programs (Tables A-78 to A-82). In-Service institutes
had been attended by 4. 6% of the acceptees and Academic Year institutes
by 1.4%. Two individuals had been involved in the Research Participation
and 5 in the Fellowship programs. Of the 23. 9% who had participated in
some NSF activity, most did so once. However, 4. 3% of the acceptees
had attended two or more NSF program sessions.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Most of
those who participated in NSF programs did so at one university. Two and
three universities for NSF activities were reported by 2. 7% of the sample.

Consecutive attendance at the same university for two or more
NSF activities was reported by 2% of the acceptees.

*Only acceptees were studied for these items.
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Professional Interests

Professional journals read regularly (Table A-91). The most
typical classifications of journals reported by the elementary teacher
sample were "Education Journals Only" or combinations of education,
science-education, and general science journals. Oiily 2.3% of the ac-
ceptees and 4.2% of the rejectees had been reading general science and/or
special science journals exclusively.

Membership in professional organizations (Tables A-92 and A-93).
Membership in strictly education organizations accounted for almost 75%
of the applicants. A combination of education and science-education mem-
berships were reported by 11.6% of the acceptees and 6% of the rejectees.
However, any sort of professional affiliation was in the applicant's favor
at these institutes.

Affiliations that were both national and regional, observed for
7.F. 8% of the acceptees and 65% of the rejectees, were significantly in an
applicant's favor.

ELEMENTARY TEACHERS - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Personal variables did not appear to influence selection at institutes
for elementary school teachers. Almost everything else did, however.
Location of an applicant's residence was important, the Middle Atlantic
states being advantageous and the East and West North Central states dis-
advantageous. Academic performance was important, particularly with
respect to graduate credits in all subjects, and to undergraduate and
graduate grades. To have an advanced degree also increased the prob-
ability of selection. This finding could be related to the fact that a fair-
sized proportion of the acceptee group were administrators, who would be
expected to have advanced degrees.

Professional background was also influential in selection. To have
been teaching elementary grades only at a public school and to be fully ac-
credited at the elementary school level was in an applicant's favor. Unex-
pectedly, teaching experience in general science or in mathematics oper-
ated somewhat against the applicant.

Membership in professional affiliations, whether with an education
emphasis or not was in an applicant's favor, but the geographic extent of
his affiliations (preferably both regional and national), seemed to be re-
lated to factors important to selection.
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Chapter 4

THE UNITARY SUMMER INSTITUTES FOR
SECONDARY SCHOOL. TEACHERS

I. Low Preparation Level

In 1964, 291 unitary summer institutes were offered, approxi-
mately 40% of which were for participants with little or no preparation in
the specified field. The kind of institute at this level accounting for the
majority of the participants were multiple fields (34%), mathematics (20%),
general science (14%), and earth science (11%). (See Table A-1.) The
Secondary Unitary Low sample was composed of 800 acceptees and 800 re-
jectees. There were 630 males and 170 females in the accepted group,
and 673 males and 127 females in the rejected group.

GENERAL CHARACTERISTICS

Variable

Medal or Mean Responses
Acceptees Rejectees

Age

Marital status

No. of dependents

No. of dependent's
allowances

Most undergraduate
credits

Most graduate credits

Highest grades
undergraduate:
graduate:

Highest degree

35.1 years

Married *(76.0%)

42.0. 2.8++

1.9+ 2.7++

Education (20.8 hours)

Education ( 8.8 hours)

Education (2.94)
Education (3. 13)

Bachelor's (66. 5 %)
Master's (.30.4%)

34.5 years

Married

2.0

2.0+

Education

Education

Education
Education

Bachelor's
Master's

(78. 1 %)

2.8++

2.6++

(21.7 hours)

( 3.1 hours)

(2.88)
(3. 15)

(70.4%)
(27. 5 %)

+Total-group mean
++Mean for those with non-zero responses
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a
General Characteristics (continued)

Variable

Most frequent major of
those who earned

Bachelor's:
Master's:

Recency of Bachelor's

Recency of Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Years of teaching
experience in
secondary schools

Total enrollment of
school where appli7
cant. taught

Mean number of insti-
tutes attended

NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type::
Geographic extent:

Certification status

Certification deficiency

4.To tal-group mean

Modal or Mean Responses
Acceptees

Science or math (37.8%)
Education (20.4%)

10.4 years

7.7 years

General science (32. 1 %)
Mathematics (30. 1%)
Biology (14.6%)

Reiectees

Science or math (30. 3 %)
Education (18.6%)

Y. 3 years

7. 5 years

Mathematics
General science
Non-science

(34. 5 %)
(27.8%)
(15.8%)

High school science High school science
and/or math (68.9%) and/or math (66. 1 %)

3.42

500-999

3.27

(33.8%) 500-999

0 4+ , 2++

0.6 1.6

Both education
and science (32.7%)

Education only (47.1%)
National and

regional (59.1%)

Permanent
secondary (86.0%)

No deficiency (80.3%)
Secondary sci.

or math (14.1%)

++Mean for those with non-zero responses

Both education
and science

Education only
National and

regional

Permanent
secondary

No deficiency
Secondary sci.

or math

(33. 3 %)

(29. 7 %)

(48.9%)

(57.5%)

(78.0%)

(76.6%)

(14.1%)
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DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

Age (Tables 19 and A-3) and marital status (Table A-5) did not
distinguish between acceptees and rejectees.

Number of d_ and dependent's allowances (Tables 20,
A-6, and A-7). A significantly larger proportion of the accepted group
(28%) than of the rejected group (25. 5 %) had no dependents. Mean num-
ber of allowances requested was 1.9 for the acceptees and 2.0 for the
rejectees. A larger proportion of the acceptees (28%) than of the re-
jectees (25.5%) had no dependents.

Location of Schools Where Applicants Taught

City (Table A-8). A greater proportion of acceptees (7.4%)
than of rejectees (5.2%) taught in cities with populations over 1/2 mil-
lion. According to 1960 census figures, the proportion of the U. S.
population living in such cities is 15. 5 %. A higher percentage of re-
jectees (89.9%) than acceptees (85.9%) taught in communities with popu-
lations under 1/4 million; such communities accounted for 78.6% of the
U. S. population in 1960. Cities with populations between 1/4 and 1/2
million, which accounted for 5.9% of the U. S. population in 1960,
yielded 7% of the acceptees and 5% of the rejectees.

State (Tables 21 and A-9). A higher ratio of acceptees to re-
jectees was observed for. Hawaii, Missouri, and Ohio, and a higher
ratio of rejectees to acceptees was observed for New York. These
may have been chance differences. None was statistically reliable.

The distributions of, acceptees and rejectees over the states
follow fairly closely the distribution of junior and senior high school
science and mathematics teachers in 1964-65. Diffei ences between
percentages of all science teachers and institute applicants were
usually under 2%.

Region. (Tables 21 and A-10). The East North Central region
yielded the greatest number of applicants (18% of the acceptees and
15.9% of the rejectees). The West South Central region contributed
significantly fewer acceptees (10. 3 %) than rejectees (13. 5 %) to these
institutes.

+Reaistry of Junior and Senior High School Science aimed Mathematics
Teachers, NST.A, NEA, 1964-1965.
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Estimated Percentage
of Total U. S. Junior

and Senior sigh School
Science and Mathemat-

Region ics Teachers

Per Cent of
Secondary

Unitary Low

Acceptees

Per Cent of
Secondary

Unitary Low
Institutes'
Rejectees

New England 6.48 5.3 5.5

Middle Atlantic 16.04 12.3 13.8

East North Central 18.00 18.1 15.9

West North Central 10.14 8.8 8.6

South. Atlantic 15.34 16.8 16.6

East South Central 7.50 5.8 5.9

West South Central 12.21 10.3 13.5

Mountain West 4.63 6.6 5.6

Pacific West 9.64 12.8 11.1

Outside U. S. 3.5 3.5

Educational Background

Undergraduate semester hours or credits + (Tables 22 and A-11 to
A-18). Most of the applicants reported some credits in biology, chem-
istry, physics, mathematics, earth science, and education. The highest
average number of credits was in education. The lowest average number
of credits for both groups was in earth science. Acceptees had a higher
average number of credits than did rejectees in biology, chemistry, and
in all the sciences considered together.

Graduate credits (Tables 23 and A-19 to A-26). About 52% of the
acceptees and 47.75-61the rejectees reported graduate credits in educa-
tion. The largest mean numbers of graduate credits for both groups were
in education (A's - 8.8 hours; R's - 8.1 hours), biology (A's - 2 hours;
R's - 1.6 hours), and mathematics (A's - 1.1 hours; R's - 1.3 hours).
Graduate credits were not observed to distinguish between acceptees and
rejectees.

Undergraduate grades (Tabl( s 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B- for both
groups. Both groups obtained their highest grades, on the average, in
education, and their lowest average grades in physics. Acceptees had
higher average grades than rejectees in all subjects, and were signifi-
cantly higher in biology and education.

+Engineering courses will not be noted for the secondary institute groups.
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Mau'

Graduate grades (Tables 25 and A-34 to A-40). For both groups,
mean graduate grade-point averages ranged from B- to B+. Acceptees
had higher averages than rejectees in all subjects, but the differences were
not statistically significant.

Major subject for bachelor's degree (Table A-47). In both groups,
the most common major for the bachelor s degree was science, mathemat-
ics, or education, in that order. A significantly higher _percentage of ac-
ceptees than of rejectees had majored in science or mathematics, and a
significantly lower percentage had majored in education and a non-science,
non - mathematics field.

Major subject for master's degree (Table A-48). Only 30. 5% of the
acceptees and 29.2 0 of the rejectees had master's degrees. Most of those
who did majored in education for the master's. The groups were not
significantly different with respect to majors.

Highest degree earned (Table. A-50). Two applicants, rejectees,
had the doctorate. The bachelor's was the highest earned for 67.4% of the
acceptees and 71.5% of the rejectees. Most of the remaining applicants
had master's degrees.

Recency eoee (Tables 26, A-51 and A-52). The acceptees had
held their bachelxlitr.s and master's degrees longer than had the rejectees.
In the case of the bachelor's (A's - 10.4 years; R's - 9.3 years) the differ-
ence was significant.

Employment Background

Number of ears of expfri=teaching specific subjects (Tables
27, and A- 1 to A- 7) . For just those in each group who did have experi-
ence teaching in a particular field, the greatest amount of experience was
seen for the category "other" (A's - 8.8 years; R's - 6.8 years), which
could include teaching army, civil defense, or adult education courses.
The next greatest amount of teaching experience was seen for mathematics
(A's - 5.8 years; R's - 6.2 years). Least teaching experience for accep-
tees was in earth science (3.8 years) and for rejectees was in physics
(4. 1 years). reaching experience in physics-was to an applicant's advan-
tage.

Professional experience duriuyast five years (Table A-68).
Approximately two-thirds of both the accepted and rejected groups had been
involved in teaching only science and/or mathematics in high schools. Ap-
.parently applicants who had been teaching a non-science as well as science
or mathematics had a slight advantage.

Teacher certification (Tables A-69 and A-70). Permanent sec-
ondary credentials were held by 86% of the acceptees and by 78% of the re-
jectees. The applicants who had provisional certification were at a disad-
vantage with regard to selection.

Certification deficiencies were reported by 19. 7% of the acceptees
and by 23.4% of the rejectees, and were usually in science or mathematics.

1?"4;"'',kg16.-
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Present position (Table A-71). The category, "teacher", ac-
counted for more than 90% of each group. Approximately 4% were classi-
fied as department heads, and the rest of the sample were either princi-
pal-teachers, counselors, or administrators.

Type of school where a licant taught (Tables A-72 to A-74).
Private schools contributed 7.4 0 of the acceptees and 6. 6% of the re-
jectees. Approximately 1/3 of the applicants were teaching at the junior
high level, and slightly more than 1/3 at the senior high level. Combined
junior high-senior high schools were represented by 17.8% of the accep-
tees and 14.8% of the rejectees. Only 7.8% of the acceptees and 5. 1% of
the rejectees had been teaching in a kindergarten-through-twelfth grade
school, but those who did had better chances of acceptance than teachers
at other types of school. In fact, teachers at senior high schools had a
lower probability of acceptance to these institutes than did others.

The applicants in this sample taught in schools whose enrollment
ranged from under 50 to over 5000. The most typical size of school repre-
sented had an enrollment of between 500 and 999. Size of school did not
distinguish between acceptees and rejectees.

Present teaching emphasis (Tables A-75 and A-76). Mathematics,
general science, and biology were observed to be the most typical subjects
to dominate the teacher's weekly course schedule. Social science and
physics were least frequently seen as chief teaching emphases. A sched-
ule that emphasized biology or chemistry was to an applicant's advantage.

Where there were more than one subject in a teacher's schedule,
general science or nonscience, in that order, were most often seen as
the second teaching emphasis.

Previous Institute Attendance*

NSF Summer Institutes (Table A77). Approximately 73% of the
acceptees had never attended a summer institute previously, 19.4% had
attended one, and 7.9% had attended two or more.

NSF In-Service Institutes (Table A-79). One in-service institute
had been attended by 12.8%Tof the acceptees, and two or more by 4. 9 %.

Other NSF programs (Tables A-78 and A-80 to A-82). One per
cent or less of the acceptees had been involved in an Academic Year, a
Research Participation, or an NSF Fellowship program.

Previous participation in some kind of NSF program was noted for
38. 5% of the acceptees, and more than 1/3 of these had participated in
two or more institutes or sessions.

Only acceptees were studied for these items.
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Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). The
larger proportion of those who had attended summer institutes did so at
one university and there was no instance in any of the other NSF programs
where more than one university was attended. Taking all the programs
together, however, 9.8% of the acceptees had attended two or more uni-
versities.

Consecutive attendance at the same university for two or more
NSF institutes or activities was reported by 6. 9% of the acceptees.

Professional Interests

Professional journals read ulwrl (Table A-91). The most
frequent responses to this question came under the heading of "Education
and General Science". Fourteen per cent of the acceptees and 20. 1% of
the rejectees were reading general science and/or special science jour-
nals (no education materials); and 28. 4% of the acceptees and 29. 6% of the
rejectees were reading education or science-education journals.

Membership ofessional organizations (Tables A-92 and A-93).
The greater part of both the accepted and rejected groups were affiliated
either with education organizations only, or with a combination of educa-
tion and science-education organizations. Membership in a combination
of education and science-education organizations seemed to be somewhat
related to acceptance.

About 1/4 of each group belonged to regional organizations only,
and more than half of each group belonged to both regional and national
organizations. This factor was not apparent in selection at these insti-
tutes.

SECONDARY UNITARY LOW - SUMMARY OF SIGNIFICANT
DIFFERENCES BETWEEN THE ACCEPTEES

AND REJECTEES

Location of schools where the applicants taught may have influ-
enced selection in some cases. it was more advantageous to have been
teaching in a large city than in a community whose population was under
1/4 million; and applicants from the West North Central region had fewer
chances of acceptance than those from other regions.

Educational factors, particularly at the undergraduate level, had
some relationship to selection.. The greater the number of undergraduate
credits in the sciences, and the better the performance in undergraduate
grades in biology or in education, the greater was the probability for ac-
ceptance. A science or mathematics major for the bachelor's seemed
to be more acceptable than an education or non-science major.
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With respect to employment background, it was observed that a
permanent teaching credential for secondary schools; teaching in a kinder-
garten-through-twelfth grade school; having had teaching experience in
physics; and having a weekly course schedule that emphasized biology or
chemistry, were likely to increase the probability of acceptance.

Professional interests did not distinguish between acceptees and
rejectees to a great extent. Membership in organizations that included
some that were oriented toward science-education was in an applicant's
favor.



Chapter 5

THE UNITARY SUMMER INSTITUTES FOR
SECONDARY SCHOOL TEACHERS

II. Medium Preparation Level

Institutes offering courses that required a moderate amount of
preparation in the specified fields comprised 29% of the 291 unitary in-
stitutes. The courses offered at this level that accounted for the greater
proportion of participants were mathematics (35%), multiple fields (20%),
and biology (15%). (See Table A-1.)

The Secondary Unitary Medium sample was composed of 525 ac-
ceptees and 525 rejectees. There were 406 males and 119 females in the
accepted group and 425 males and 100 females in the rejected group.

GENERAL CHARACTERISTICS

Modal or Mean Responses
Variable Acceptees Rejectees

Age 35.1 years 33.8. years

Marital status Married (74.3%) Married (71.8%)

No. of dependents 2.0+ 2.9++ 1 . 9+ 2.8++

No. of dependent's
allowances 1.9+ 2.8++ 1.8+ 2.6++

Most undergraduate
credits Education (19.5 hours) Education (20.2 hours)

Most graduate credits Education (10.2 hours) Education ( 7.. 6 hours)

Highest grades
undergraduate: Education (3.0) Education (2.9)
graduate: Education (3.2) Education (3.1)

+Total-group, mean
++Mean for those with non-zero responses
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General Characteristics (continued)

Modal or Mean Responses
Variable Acceptees

Highest degree

Most frequent major
Bachelor's:
Master's:
(Per cents are of
number having the
degree)

Recency of Bachelor's

Recency of Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Years of teaching
experience in
secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended

NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type:

Geographic extent:

+Total-group mean

Bachelor's
Master's

Rejectees

(61.3%) Bachelor's
(38.5%) Master's

S

(67. 8%)
(30.9%)

Science or math (51. 3%) Science or math (46.1%)
Education (53.7% Education (48. 5 %)

10.58 years

7.95 years

Mathematics
Biology
General science

42.9%
22.9%

8.6%

9.36 years

8.49 years

Mathematics
Biology
General science

45. 9%
14. 5%
12. 8%

High school science High school science
or math (84.2%) or math (72.4%)

3.73

1000-2499

0 . 6
+

0.9

Educ. and/or
sci. -educ.

Educ. and/or
sci. -educ.

National and
regional

3.23

(38.7%) 1000-2499

1. +
5-F++1.8

(33. 5%)

(72.9%)

(68.4%)

++Mean for those with non-zero responses

Educ. and/or
sci. -educ.

Educ. and/or
sci. -educ.

National and
regional

(33.0%)

(31.7%)

(74. 9 %)

(59.6%)
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General Characteristics (continued)

Variable

Modal or Mean Responses
A c 5:;22teLs Rejectees

Certification status Permanent Permanent
secondary (85.3%) secondary (77.9%)

Certification deficiency Secondary Secondary
sci. or math ( 4.8 %) sci. or math ( 9. 1 %)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

The only personal attribute that distinguished between acceptees
and rejectees was age (Tables 19 and A -3). The mean ages for the accep-
tees and rejectees were 35.1 years and 3:3.8 years, respectively.

Location of Schools Where Applicants Taught

City (Table A-8). Accordi.ng to the 1960 census, communities
with populations of less than 250,000 accounted for 78. 6% of the U. S.
population. These communities contributed 84.8% of the acceptees and
84.2% of the rejectees in the medium level unitary institutes sample.
Cities with populations between 1/4 million and 1/2 million, which made
up 5. 9% of the U. S. population in 1960, contributed 6% of the acceptees
and 4. 8% of the rejectees. Cities with populations of 1/2 million or more,
which made up 15. 5% of the U. S. population, accounted for 9. 8% of the
acceptees and 11.6% of the rejectees.

State (Tables 21 and A-9). The distribution of participants from
each state was quite similar to the distribution of U. S. secondary school
science and mathematics teachers. There were more rejectees (in ratio
to the total number of applicants) from Texas than would be expected by
chance, but the per cent of acceptees (6.9%) is practically equivalent to
the per cent of U. S. science and mathematics teachers in that state (6. 84 %).

Region. (Tables 21 and A-10). The region with the most applicants
to the medium-level unitary institutes was East North Central (A's - 19. 6 %;
R's - 18. 3%). The West South Central region contributed more rejectees
than might be expected by chance, but generally, the distributions of accep-
tees and rejectees in each region were similar.
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The proportion of the participant group in each region did not
deviate markedly from the proportion of U. S. science and mathematics
teachers in each region (see below).

Estimated Percentage
of Total U. S. Junior

and Senior High School
Science and Mathemat-

ics Teachers

Per Cent of
Secondary

Unitary
Medium

Institutes'
Acceptees

Per Cent of
Secondary
Unitary

Medium
Institutes'
R ejectees

New England 6.5 5.1 5.3

Middle Atlantic 16.0 16.2 15.8

East North Central 18.0 19.6 18.3

West North Central 10.1 10.3 9.7

South Atlantic 15.3 14.3 13.0

East South Central 7.5 5.7 6.3

West South Central 12.2 11.6 16.8

Mountain West 4.6 5.1 4.8

Pacific West 9.6 10.1 8.8

Outside U. S. 1.9 1.3

Educational Background

Undergraduate semester hours or credits + (Tables 22 and A-11 to
A-18). The highest average number of credits was in education, with
19.5 hours for acceptees, and 20.2 hours for rejectees. Mathematics and
biology were the next most popular undergraduate subjects for this sample,
and earth science was least popular. It was observed that the more credits
an applicant had in biology or in all the sciences together, the greater were
his chances for selection.

Graduate semester hours or credits (Tables 23 and A-19 to A-26).
A significantly larger proportion of the accepted group (60. 6%) than of the
rejected (45%) had some graduate credits in the sciences or mathematics,
but graduate credits in education were more typical than in the sciences
or mathematics.

+Engineering courses will not be noted for the secondary groups.
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Graduate credit in AD sciences together, biology in particular, and
in education, tended to increase the probability of acceptance.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B. The highest
grades were in education (A's - 3.00; R's - a, 92) and the lowest were in
physics (A's - 2.36; R's - 2.29). Higher grades in biology, mathematics,
and education were advantageous for selection.

Graduate grades (Tables 25a.ndA434 to A-40). Mean graduate
grade-point averages ranged from B- to B+. The accepted group had
slightly higher grades than the rejected in most subjects, but this differ-
ence was a reliable one only for mathematics.

Major subject for Bachelor's degree (Table A-47). The most
typical undergraduate major was science er mathematics for both accep-
tees and rejectees. An education major in a science or mathematics field
was observed for 25. 7% of the acceptees and 20. 6% of the rejectees, and
this type of major was in the applicant's favor. A straight education major
appeared to work against the applicant.

Major subject for Master's ciLgree (Table A-48). In the Secondary
Unitary Medium samp7.e, the master's was held by 38. 3% of the acceptees
and 31% of the rejectees. For these, the most typical graduate major was
education. Major for the master's did not distinguish between acceptees
and rejectees.

Highest degree earned (Table A-50). Approximately 61% of the
acceptees and 68% of the rejectees had the bachelor's as the highest de-
gree, and 38. 5% of the acceptees a.nd 31% of the rejectees had the master's
as the highest degree. A master's degree was to an applicant's advantage
for this group.

ecency of degrees (Table 26, A-51, and A-52). The accepted
group had held their bachelor's degrees longer, on the average (10. 5
years), than had the rejected group (9.4 years). On the other hand, those
in the rejected group who had the master's had earned it earlier than did
the accepted group, but the difference in time was not significant.

Employment Background

Number of years ofelpc erience teacLlaiaaspecific subjects (Tables
27 and A-61 to A-67). Looking at the data for just those with teaching
experience in a specified field, the largest amount of experience, on the
average, appeared to be in mathematics for both the acceptees ( 6 . 2 years)
and rejectees (5. 7 years). Teaching experience in chemistry and biology
were next most typical. Amount of teaching experience in any subject
failed to discriminate between acceptees and rejectees.

Professional experien.ce during past five years (Table A -68).
Teaching science and/Or mathematics in high schools had been the pre-
dominant recent professional activity of both acceptees (84.2%) and
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rejectees (72.4%). Such a professional background was distinctly in theapplicant's favor, while a background that included the teaching of a non-science subject in addition. to science or mathematics, was not.

Teacher certification (Tables A-69 and A-70). Permanent second-__
ary credentials were held by 85. 3% of the acceptees and by 77.9% cf therejectees. Selection appeared to favor full accreditation in preference totemporary or provisional accreditation..

The certification deficiencies reported by 9. 5% of the accepteesand 18. 7% of the rejectees were mainly in science or mathematics. A de-ficiency in. these subjects tended to operate against the applicant.

Present position (Table A-71). The category, "teacher", ac-counted for 87.6K of the acceptees and 90. 7% of the rejectees. The nextlargest category was "department hea.d.", which constituted 8. 8% of theacceptees and 5.3% of the rejecters. The position of department head wasto an applicant's advantage.

Type of school where a_Eplicaniht (Tables A-72 to A-71).Private schools contributed 7. 6% 3f the acceptees and 9. 5% of the rejec-tees. Junior high schools contributed 14. 1% of the ac.ceptees and 21. 1%of the rejectees, and combined junier-senior high schools contributed15. 0% of the acceptees and 20. 2% of the rejectees. Senior high schools,
which accounted for the largest percentage of each group, appeared to be.the more favored type of school in selection, in contrast to junior highschools or combined junior-senior high schools.

Present teachinpLasis (Tables A-75 and A-76). Mathematics,biology, and chemistry, in that order, were observed to be the mosttypical subjects to dominate the teacher's weekly course schedule. A
teaching emphasis in biology was advantageous to the applicant, while onein general science was not.

Where there were more than one subject in a teacher's schedule,
the second emphasis was usually in general science cr chemistry for theacceptees and in general science or mathematics for the rejectees.

Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Forty-one per cent of theacceptees had never attended a summer institute befrE-., 24.8% had at-tended one, and 16. 3% had attended two or more.

NSF In-Service Institutes (Table A-79). Almost 19% of the ac-ceptees had previously attended one or more in-service institutes.

Other NSF programs (Tables A-78 and A-80 to A-82). Previousparticipation in Academic Year, Resea.rch Participation, or NSF Fellow-ship programs accounted for less than 2% of the acceptees in each case.

Only acceptees were studied for these items.
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About 1/2 of accepted group had attended some kind of NSF
program. Of thode who did, 53% had participated in two or more. None
reported attendance at a nonNSF institute (Table A-83).

Host Universities Attended for NSF Programs.

Number of universities attended (Ta.bles A-84 to A-90). The
larger proportion of those who had attended summer iY.....stitu.tes did so at
one university. P ticipation at two or more universities for summer in-
stitutes accounted for 12.2% of the acceptees.

In-service institutes at more than on university were observed for
1. 5% of the acceptees, but only one university per applicant was involved
for previous participation in the Academic Year, Research Participation,
or NSF Fellowship programs. Taking the programs together, attend-
ance at more than one university was see :... for 19. 5% :.)f the group.

Consecutive attendance at the same university for two or more
NSF institutes or activities was reported by 10.9% of the acceptees.

Professional Interests

Professional journals read regularLy (Table A-91)0 The most
frequently reported journals were of the science - education and/or the
general science types.

Membership i=fessioaal or:gaieielations (Tables A-92 and Ae93).
Membership in education organizations and/or science-education organiza-
tions was the most typical category for this item, accounting for 72. 9% of
the acceptees and 74.9% of the rejectees. Membership in education or-
ganizations only seemed to work agaiiest the applicant, while a combination
of education and science-education memberships was in his favor.

Approximately 68% of the acceptees and 60% of the rejectees be-
longed to both national and regional orgarization.s. Such widespread af-
filiations seemed to increase the probability acceptance, while "re-
gional memberships only" appeared to decrease it.

SECONDARY UNITARY MEDIUM i3UMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Acceptees as a group tended to be older than rejectees; to have
more undergraduate and graduate credits in all the sciences together and
in biology in particular; to have hieter average undergraduate grades in
biology, mathematics, and education, and higher graduate grades in
mathematics; to have more science or mathematics majors for the bache-
lor's degree; to have more masters degrees as the highest degree earned;
and to have held their bachelor's degrees longer.



Acceptees differed significantly from rejectees also in that more
in their group than in the rejected group had been teaching a science or
mathematics recently; had permanent secondary credentials; had no certi-
fication deficiency in science or mathematics; were teaching in senior
high schools only;-and had biology as their current chief teaching empha-
sis.

Acceptees tended more than rejectees to read journals that had
some science content, and more acceptees than rejectees belonged to both
national and regional organizations.

Although the accepted and rejected groups had many more similari-
ties than differences, it may be observed that selection was somewhat
biased in favor of the science and mathematics-oriented individual with an
advanced degree and good scholarship.



Chapter 6

THE UNITARY SUMMER INSTITUTES FOR
SECONDARY SCHOOL TEACHERS

III. High Level

Approximately A.5% of the unitary institutes were designed forparticipants with considerable preparation in the specified fields. Insti-tutes in biology, mathematics, and multiple fields drew the largest attend-ance at this level.

The Secondary Unitary High sample was composed of 125 accepteesand 125 rejectees. The accepted group consisted of 103 males and 22 fe-males, and the rejected group of 111 males and 14 females.

GENERAL CHARACTERISTICS

Modal or Mean Responses
Variable Acceptees Rejectees

Age 33.7 years 32.5 years
Marital status Married (80.8%) Married (80.0%)

1.9+No. of dependents 1.9 2.8 ++ 2.1+ 3.0 ++

No. of dependent's
+1.8allowances 2.7++ 1. 9+ 2.9++

Most undergraduate
credits Education (19.7 hours) Education (20.9 hours)

Most graduate credits Education ( 9.4 hours) Education ( 8.9 hours)
Highest grades

undergraduate: Education (3.0) Education (2.9)graduate: Education (3.2) Education (3.2)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's:
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's
Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended;

NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type:

Geographic extent:

+Total-group mean

Modal or
.tlicceaees

Bachelor's
Master's

Mean Responses

(52.0%)
(48.0%)

Rejectees

Bachelor's
Master's

(62.4%)
(36.8%)

Science or math (71.6%) Science or math (54. 9%)
Education (42.6%) Education (50.0%)

9. 6 years
6.3 years

Biology
Mathematics
Chemistry

(40.8%)
(33.6%)
(16.0%)

8.5 years
7.3 years

Mathematics
Biology
General science

(37.6%)
(29.6%)
(12.8%)

Teach secondary Teach secondary
sci. or math (91.2%) sci. or math (76.0%)

3.3 years

1000-2499

0 8++1.2

2. 9 years

(56.0%) 1000-2499 (34.4%)

Sci. -educ. and/or Education and/or
general sci. (24.8%) sci. -educ. (30.4%)

Educ. and/or
sci.-educ.

National and
regional

Education and/or
(68.0%) sci. -educ. (80.0%)

National and
(73.6%) regional (66.4%)

++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Modal or Mean Responses
Acceptees Rejectees

Certification status Permanent Permanent
secondary (85.6%) secondary (81.6%)

Certification deficiency Sci. or math
and Ethic. ( 4.8%) Sci,. or math ( 4.8%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). According to the 1960 census, communities with
populations of less than 250,000 accounted for 78.6% of the U. S. popula-
tion. In the Secondary Unitary High sample, 90.4% of the acceptees and
82.4% of the rejectees came from such communities. Cities with popula-
tions between 1/4 million and 1/2 million, which made up 5.9% of the U. S.
population in 1960, contributed 2.4% of the acceptees and 12.0% of the re-
jectees. Cities with populations of 1/2 million or more, which made up
15. 5% of the U. S. population, contributed 7.2% of the acceptees and 5.6%
of the rejectees.

State (Tables 21 and A-9). The sample sizes of acceptees and re-
jectees, when distributed over the states, were too small to make reliable
comparisons.

Re ion (Tables 21 and A-10). The region with the most applicants
was East North Central (A's - 28.8%; R's - 22.4%). The East North
Central and Pacific West regions (A's - 3.2%; R's - 7.2%) were the only
ones to show more than a minimal disparity in the sizes of the acceptee
and rejectee groups, and these differences were not statistically signifi-
cant.

Compared to the distribution of U. S. secondary school science and
mathematics teachers (see chart below), the percentages of participants to
the high level unitary institutes were greater in the Middle Atlantic and
East North Central regions, and smaller in the East and West South Cen-
tral and Pacific West regions.
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Estimated Percentage
of Total U. S. Junior

and Senior High School
Science and Mathemat-

Region ics Teachers

Per Cent of
Secondary

Unitary High
Institutes'
Acceptees

Per Cent of
Secondary

Unitary High
Institutes'
Rejectees

New England 6.48 4.0 4.8

Middle Atlantic 16.04 20.8 17.6

East North Central 18.00 28.8 22.4

West North Central 10.14 12.0 11.2

South Atlantic 15.34 16.0 16.0

East South Central 7.50 3.2 3.2

West South Central 12.21 5.6 8.8
_/"/Mountain West 4.63 5.6 8.8

Pacific West 9.64 3.2 7.2

Educational Background

Undergraduate semester hours or credits + (Tables 22 and A-11 to
A-18). The highest average number of credits in a single subject was in
education, with 19.7 hours for acceptees and 20.1 hours for rejectees.
Biology was the next most popular undergraduate course, with 18.3 hours
for acceptees and 17.2 hours for rejectees.

Acceptees had more credits, on the average, than did rejectees in
every subject except mathematics and education. This edge was signifi-
cantly high for chemistry, physics, and all sciences as a whole.

Graduate credits (Tables 23 and A-19 to A-26). The largest
average number of graduate credits for both groups was in education.

Significantly more acceptees (82.4%) than rejectees (50.4%) had
some graduate credit in the sciences and/or mathematics, and, as corol-
lary to that, the acceptees as a group had more credits in every subject
than did the rejectees. These differences were significant for biology,
chemistry, and all sciences as a whole.

Undergraduate (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B- for both ac-
ceptees and rejectees. The highest grades were observed for education
and biology, and the lowest for physics and chemistry.

+Engineering courses will not be noted for the secondary groups.
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The acceptees had slightly higher grades than the rejectees in
every subject, but these differences were not statistically reliable.

Graduate grades (Tables 25 and A-34 to A-40). Mean graduate
grade-point averages for the groups ranged from B- to B+. The highest
grades were in biology and education for acceptees, and in education and
mathematics for the rejectees. Graduate grades did not distinguish sig-
nificantly between groups except in the case of biology (A's - 3.24; R's -
2. 91).

Major subject for Bachelor's degree (Table A-47). The under-
graduate major for both groups was most typically science or mathemat-
ics, or education in a science or mathematics field. It was distinctly in
an applicant's favor to have majored strictly in a science or mathematics.

Major subject for Master's degree (Table A-48). The master's
was held by 48.8% of the acceptees and by 38,4% of the rejectees of the
high level unitary institutes. For these, the graduate major was most
typically education. A science or mathematics major was significantly
more frequent among the acceptees than among the rejectees.

Highest degree earned ('Table A-50). The highest degree earned
for both groups was more often the bachelor's than the master's. How-
ever, 48% of the acceptees and 37.6% of the, rejectees did have advanced
degrees. Significantly more acceptees (480%) than rejectees (36.8%) had
the master's as the highest degree earned.

Recency of degrees (Tables 26, A-51, and A-52). The accepted
group had held their bachelor's degrees longer, on the average (9. 6 years)
than did the rejected group (8. 5 years), but the rejected group had held
their master's degrees longer (A's - 6.3 years; R's - 7.3 years). Nei-
ther difference was statistically reliable.

Employment Background

Number of ears of ex erience teachin.s subjects (Tables
27 and A-61 to A- 7 The data for only those individuals who had teach-
ing experience in a specified field indicate that the highest number of years
of experience for both acceptees and rejectees was in mathematics (A's -
6. 2 years; R's - 5.8 years). Teaching c'other" subjects proved to be least.
This variable did not discriminate between a.cceptees and rejectees.

Professional experience during past five gars (Table A-68).
Teaching only science and/or mathematics in secondary schools had been
the predominant professional activity of both acceptees (91. 2%) and re-
jectees (76. 0%), and such activity was to an applicant's advantage. Ap-
proximately 15% of the rejectees had been teaching non-science subjects,
either alone or in combination with science subjects.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 35. 6% of the acceptees and by 81.6% of the
rejectees. The certification defic;irmcies reported by 7.2% of the accep-
tees and by 14.4% of the rejectees were mainly in science or mathematics.

67
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Present position (Table A-71). The category "teacher" accounted
for 82.47O7The acceptees and 87.2% of the rejectees. Department heads
formed the next largest category with 12% of the acceptees and 4% of the
rejectees.

Type of school where applicant taught (Tables A -72 to A-74).
Private schools contributed 7. 2% of the acceptees and 5. 6% of the rejectees
in the high level unitary institutes sample. Junior high schools and com-
bined junior-senior high schools accounted for 24% of the acceptees and
37.2% of the rejectees. The larger proportion of each group had been
teaching at senior high schools only (A's - 72%; R's - 58.4%).

Present teaching emphasis (Ta.bles A-75 and A-76). Biology,
mathematics, and chemistry, in that order, were reported most often as
chief teaching emphases by the acceptees; mathematics, biology, and gen-
eral science were the most typical chief teaching emphases of the rejectees.

Where there were more than one subject in a teacher's schedule,
the second emphasis was usually on general science for the acceptees and
on general science or biology for the rejectees.

Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Fifty per cent of the accep-
tees had never attended a summer institute previously, 31.2% had attended
one, and 19. 2% had studied at two or more.

NSF Academic Year Institutes (Table A-78). Approximately 5%of
the sample had attended one academic year institute.

NSF In-Service Institutes (Table A-79). In-service institutes had
been attended by 28.8% of the sample. Of these, about 1/4 had attended
two or more

Other NSF programs (Tables A-80 to A-82). Two individuals re-
ported two research participations each, and one individual reported a
one-year NSF Fellowship.

Taking all the NSF programs together, 65. 6% of the acceptees had
experienced some kind of NSF study previously. Slightly more than half
of these had participated in one NSF activity and the balance were at two
or more. Very few had attended non-NSF institutes (Table A-83).

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Almost
3/4 of those who had attended summer institutes did so at one university.
The rest attended two or more universities.

+Only acceptees were studied for these items.
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Attendance at more than one university for other NSF programs
was reported by three people for In-Service institutes and by one person
for Research Participation. Attendance at more than one university for
any NSF program was observed for 24% of the group.

Consecutive attendance at the same university for two or more NSF
institutes or activities was reported by 12.8% of the group.

Professional Interests

Professional journals read reguiariy (Table A.-911. The most fre-
quently reported journals by the acceptees.; were of the science-education
and general science types, and by the rejec.tees, were the education and
science -education types.

Membership in professional oltizations (Tables A-92 and A-93).
Membership in general science or science- education organizations was the
most typical category, accounting for 68% of the acceptees and 80% of the
rejectees. To have been affiliated with organizations whose orientationwas
strictly educational rather than scientific worked against the applicant.

Approximately 3/4 of the acceptees and 2/3 of the rejectees be-
longed to both regional and national organizations. The next largest cate-
gory was "regional organizations only", which were reported by 20% of
the acceptees and 23. 2% of the rejectees.

SECONDARY UNITARY HIGH - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Due to the fact that small categories usually resulted from the dis-
tribution of 125 acceptees and 125 rejectees over a number of possible re-
sponses to each item, few of the observed differences reached statistical
significance. Those differences considered strongly reliable are noted
below.

The. acceptees, as a group, had more u:edergraduate, credits than
the rejectees in chemistry, physics, and all sciences as a. whole, and had
more graduate credits in biology, chemistry, and all sciences as a whole.
The acceptees had significantly higher graduate grades in biology. More
among them than among the rejectees had the master's degree and had ma
jored in a science or mathematics for both the backleloels and master's de-
grees. A recent professional background of teaching only a science or
mathematics in secondary schools; of being a department head; or of teach-
ing only at senior high schools, was more frequent in the accepted than in
the rejected group. More acceptees than rejectees had professional affilia-
tions that included some scientific, rather than purely educational orienta-
tion.

Academic preparation in the sciences and professional experience
teaching the sciences or mathematics seem to have emerged as the strong-
est general factors controlling selection at the high level summer insti-
tutes.



Chapter 7

THE SEQUENTIAL INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

I. Low Preparation Level

Approximately 13% of the 148 sequential institutes in 1964 were de-
signed for participants with little or no preparation in the specified fields.
The courses offered at this level of institute that accounted for the greater
proportion of its participants were multiple fields (47%), mathematics
(21%), and general science (15%). (See Table A-1.)

The Secondary Sequential Low sample was composed of 150 accep-
tees and 150 rejectees. The distribution of male and female applicants
was the same in both groups: 119 male, 31 female.

Variable

GENERAL CHARACTERISTICS

Modal or Mean
Acceptees

Responses
Rejectees

Age

Marital status

34.6 years

Married (74.0%)

33.0 years

Married (68. 7%)

No. of dependents 2.4+ 3.1++ 2.1+ 2.9++

No. of dependent's
allowances 2.2 2.9 ++ 1.9+ 2.6++

Most undergraduate
credits Education (22.4 hours) Education (21.7 hours)

Most graduate credits Education ( 6.6 hour s) Education ( 6.6 hours)

Highest grades
undergraduate:
graduate:

Education,
Education

(3.0)
(3. 2)

Education
Education

(2.9)
(3.1)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:

Master's:
(Per ,,ents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number 31 in-
stitutes attended:

NSF Summer
Total NSF

Professional journals

Modal or Mean
Acc.Lp.. tees

Bachelor's
Master's

Responses
Rejectees

(77.3%) Bachelor's
(22.7%) Master's

Educ. or ethic. in
sci. or math (49.4%)

Education (76.5%)

10.1 years
7.8 years

Mathematics (35.3%)
General science (34. 7 %)
Biology (13.3%)

Teach secondary
sci. and/or
math (74.7%)

3.8 years

Science or math.

Education

8.3 years
6.9 years

Mathematics
General science
Biology

(74.0%)
(24. 7 %)

(57.4%)

(64.9%)

(32.0%)
(26.0%)
(13.3%)

Teach secondary
sci. and/or
math (78.7%)

3.1 years

1000-2499 (28.7%) 500-999 (34.0%)

Sci. -educ. and/or Education and/or
general sci. (29.4%) sci. -educ. (27.3%)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Modal or Mean Responses
Acceptees Rejectees

Professional affiliations
Type: Education only (41.3%) Education only (48.0%)
Geographic extent: National and National and

regional (62.7%) regional (64.7%)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

Number of dependents and deasr11t2rs allowances (Tables 20, A-6,
and A-7). The average numbers of dependent's allowances requested by
the acceptees and rejectees were 2.2 and 1.9, respectively. The accep-
tees' edge on number of allowance requests was statistically significant.
However, those with no allowance needs had a significant advantage over
those who requested four allowances.

Personal variables such as age (Tables 19 and A-3) and marital
status (Table A-5) did not distinguish between acceptees and rejectees.

Location of Schools Where Applicants Taught

City (Table A-8). Approximately 89% of the acceptees and 88% of
the rejectees taught in communities with populations of less than 250,000.
According to the 1960 census, these communities accounted for 78.6% of
the U. S. population. Cities with populations between 1/4 million and 1/2
million, which made up 5. 9% of th.e U. S population in 1960, yielded 4. 7%
of the acceptees and 2.8% of the rejectees to the low level sequential insti-
tutes. Cities with populations of 1/2 million or more, which made up
15.5% of the U. S. population, yielded 6. 1% of the acceptees and 9. 5% of
the rejectees.

State (Tables 21 and A-9). The comparatively small number of ap-
plicants to the low level sequential institutes, when distributed over most
of the states, made reliable tests of differences between groups unlikely.
The more populous states accounted for the most applicants. There were
higher ratios of acceptees to rejectees in Massachusetts, Mississippi,
North Dakota, and Washington.
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Region (Tables 21 and A-10). The region with the most applicants
was East North Central (A's - 18%; R's - 24%). The percentages of ac-
ceptees and rejectees from each region were close, except in the case of
West North Central, from which region there were significantly more ac-
ceptees than would be expected '-)y chance.

The following chart compares the per cent of all U. S. secondary
school science and mathematics teachers in each region with the per cents
of acceptees and rejectees from each region,

Per Cent cif Per Cent of
Estimated Percentage Secondary Secondary

of Total U. S. Secondary Sequential Sequential
School Teachers of Low Low

Science and Institute's Institute's
Mathematics Acceptees R ejects...es.

New England 6.48 10.0 5.3

Middle Atlantic 16.04 14.0 18.0

East North Central 18.00 18.0 24.0

West North Central 10.14 16.0 8.0

South Atlantic 15.34 10.0 15.3

East South Central 7.50 8.7 6.7

West South Central 12.21 4.7 8.0

Mountain West 4.63 6.7 5.3

Pacific West 9.64 12.0 9.3

It can be observed that more acceptees than might be expected were
from the New England, West North Central, Mountain, and Pacific regions,
and that fewer than might be expected were from the Middle Atlantic, South
Atlantic, and West South Central regions.

Generally speaking, location of schools where applicants taught did
not influence selection.

Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). Most of the applicants reported some course work in education,
mathematics, biology, chemistry, and physics. The highest average

+Engineering courses will not be noted for the secondary groups.
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number of credits was in education, with 22.4 hours for acceptees and
21.7 hours for rejectees. The fewest credits for both groups was in earth
science. There was virtually no difference between acceptees and rejec-
tees on total science credits.

Graduate credits (Tables 23 and A-19 to A-26). A significantly
larger proportion of the acceptees (59. 3 %) than of the rejectees (39. 3 %)
had some graduate credits in the sciences. The proportion who had grad-
uate education credits were approximately equal: acceptees, 44%; rejec-
tees, 42%. Education, mathematics, biology, and chemistry, in that
order, accounted for the largest numbers of credits for both groups.
Credits in earth science were somewhat advantageous for an applicant.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C to B for both groups.
The highest grades were seen for education (A's - 3.0; R's - 2.9) and the
lowest for physics (A's - 2.3; R's 2.2). Except for earth science, it
was observed that the acceptees had the higher grades in all subjects.
Grades in mathematics and education were significantly higher in the ac-
cepted group.

Graduate grades (Tables 25 and A-34 to A-40). Mean graduate
grade-point averages for the groups ranged from B- to B+. The highest
grades were in education (A's - 3.2; R's - 3.1). The accepted group had
higher averages than the rejectees in all subjects. This difference was
significant for physics, mathematics, and earth science.

Major subject for Bachelor's degree (Table A47). Major for the
bachelor's degree was most typically either education or science or mathe-
matics for the acceptees and science or mathematics for the rejectees. A
fair-sized percentage of each group, 14% of the acceptees and 16. 7% of
the rejectees, had majored in a non-science, non-education field. It was
distinctly in the applicant's favor to have majored in education rather than
in science or mathematics.

Major subject for the Master's degree (Table A-48). Only 22. 7%
of the acceptees and 24.7% of the rejectees had the master's. Of these,
most of the majors were in education. Major for the master's did not
distinguish between the acceptees and rejectees.

Highest degree earned (Table A-50). No applicants in the sample
had the doctorate. The masters was the highest degree earned for 22.7%
of the acceptees and 24. 7% of the rejectees. Most of the acceptees and
rejectees had the bachelor's degree. Only 2 individuals, rejectees, had
no degree.

Recency of degrees (Tables 26, A-51 and A-52). The accepted
group had held their bachelor's and master's degrees more years on the
average than had the rejected group. This finding was statistically reli-
able in the case of the bachelor's degree.
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Employment Background

Number of -ears of experience teaching specific subjects (Tables
27 and A-61 to A-67 . The greatest number of years of experience teach-
ing a subject was in mathematics for both acceptees (6. 4 years) and rejec-
tees (5.5 years). The least teaching experience was seen for earth science
and physics (when "other subjects" are discounted). Type and amount of
teaching experience did not distinguish between acceptees and rejectees.

Professional experience durin (Table A-68).
Teaching only science and/or mathematics in secondary schools had been
the predominant professicraal activity of both acceptees (74.7%) and rejec-
tees (78.7%). Approximately 17% of the acceptees and 21% of the rejectees
had been teaching a non-science in addition to science or mathematics.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 82% each of the acceptees and rejectees, and
provisional or temporary secondary credentials by 15. 3% of the acceptees
and 12% of the rejectees.

The certification deficiencies reported by 25.3% of the acceptees
and 18% of the rejectees were usually in science or mathematics. Few
applicants reported deficiencies in education.

Present position (Table A-71). The category "teacher" accounted
for the better part of both groups. "Department Heads" was a distant
second, accounting for 4. 7% each of the acceptees and rejectees.

Type of school where a licant tngy (Tables A-72 to A-74).
Private schools contributed 10.7% of the acceptees and 13. 3% of the r0e.c-
tees. Approximately 1/4 of the applicants were teaching at the junior high-
level, 1/5 at combined junior and senior high schools, and more than 1/3
at senior high schools. Those teaching at schools where all the grades
from kindergarten to twelfth were represented had significantly better
chances of being accepted than if they taught at any other type.

The applicants taught at schools whose enrollment ranged from
under 50 to over 5000. The most typical interval was 1000-2499 for the
acceptees and 500-999 for the rejectees. Applicants from small schools
(enrollment 100-299) had significantly better chances of being accepted
than if they taught at any other size of school.

Present teaching 2221111i.! (Tables A-75 and A-76). Mathematics,
general science, and biology, in that order, were observed to be the most
typical subjects to dominate the teacher's weekly course schedule. Earth
science and physics were less frequently seen as chief teaching emphasis.
A schedule emphasizing general science was in an applicant's favor.

Where there were more than one subject in a teacher's schedule,
the second emphasis was usually on chemistry or physics for the accep-
tees and on general science or biology for the rejectees.
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Previous Institute Attendance

NS.F Sumnic-,r Institutes (Table A-77). Forty per cent of the ac-
ceptees had never attender.1 a sqmn-pir institate, before, 3L had studied
at one, and 28.6%Ilad studied at two or more.

NSF In-Service Inmtitul.es (Tab.le. A-79). Eighteen per cent of the
acceptees had attended one in-service institute, and 3.4% had attended two
or more

Other NSF program S Tab" e6 A 78 and A-80 to A-82). There was
almost no previou3 participation in A.cariernic Year, Research Participa-
tion, or NSF Fellowship prog.r. urns.

.A.pproximately 67% oi the acceptees had attended some kind of NSF
program, usually one or two at the twist., Very few had attended non-NSF
institutes (Tabl e A-83).

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). The
larger proportion of those who had attendee! sui.mrrit,:r institutes did so at
one university. 'However, 15.3% oc the acceptees had been participants at
two or more uriversit7es ior surnrn-r '117.1.sti.tute5.

No attP.odance al. r.ncre than on.c.1 university was reported for either
the In-Seryice, Research Partl.cipation, or NSF Fellowship programs.
Taking all the NSF programs toget attenciance at more than one univer-
sity was reported by 24% of the group.

Consecutive attendane, at the same university for two or more NSF
institutes or activities was reported by 230 4% the group.

Professional Inter e fit v,

Profttssional joLrnals read regularly (Table A-91). The most fre-
quently reported journal' we combinations of education, science--educa-
tion, and general Science types.

Membership in orofkIssonal o-faanizations (Tables A-92, and A-93).
Membership in ...(711.1.c.ation c7rga,nizations (..),-ay was the most typical category,
accounting for 41.3% ai ac:ceptees and 48% of rejectees. Members of more
than one type of organization, particularly an education and science-educa-
tion combination, were the next: most numberous groap.

Approximately two-thirds of the accepted and rejected applicants
belonged to both regional and national organizations. "Regional organiza-
tions only accounted for 24.7% of acceptees and 22% cif rejectees.

Only acceptees were studied for these items.
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Professional interests did not appear to differentiate between ac-
ceptees and rejectees.

SECONDARY SEQUENTIAL LOW - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES

AND REJECTEES

Personal variables were not a noticeable factor in selection, with
the possible exception of dependent's allowances, where the number of al-
lowances was important, but not in a linear fashion. The acceptees, as a
group, requested more allowances than did the rejectees, but those who
requested no allowances had better chances of acceptance than those with
four.

Location of schools where applicants taught was not important in
selection, except in the case of the West North Central region, which sent
more acceptees than would be expected by chance.

Educational variables appeared to affect selection somewhat. High
undergraduate and graduate grades in several subjects, particularly
mathematics, were advantageous. A major in education for the bachelor's
degree and having had the bachelor's degree a comparatively long time
were found to operate in favor of the applicant.

Only two employment background variables distinguished between
acceptees and rejectees. Teaching at schools whose enrollment was be-
tween 100 and 299 and having a teaching schedule that primarily empha-
sized general science was in an applicant's favor. It should be recognized
that largenumbers of teachers at other sizes of school and with other
teaching emphases were accepted.
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Chapter 8

SEQUENTIAL INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

II. Medium Preparation Level

Of the 148 sequential summer institutes, 40% were designed for
participants with a moderate amount of preparation. The Secondary Se-
quential Medium sample was composed of 400 acceptees and 400 rejectees.
The accepted group included 334 males and 66 females, and the rejected
group included 339 males and 61 females. Approximately 40% of the ac-
cepted and rejected groups had applied to sequential institutes offering
"multiple fields" courses. Mathematics institutes accounted for the next
largest proportion, 28% of the acceptees and 37% of the rejectees. The
remaining applicants were distributed among chemistry, biology, physics,
and earth science institutes.

GENERAL CHARACTERISTICS

Variable

Modal or Mean
Acceptees

Responses
Reectees

Age 33.4 years 31.7 years

Marital status Married (73.0%) Married (70.5%)

No. of dependents 2,1+ 3.0++ 1. 9+ 2.9+

No. of dependent's
allowances 1.9+ 2.8++ 1.8+ 2.7++

Most undergraduate Education (18.7 hours)
credits or math (18.8 hours) Education (19.8 hours)

Most graduate credits Education (7. 9 hours) Education (6.6 hours)

Highest grades
undergraduate: Education (3.0) Education (2.9)
graduate: Biology (3.3) Education (3. 1)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's:
(Per cents are of
number having the
degree)

Recency of Bachelor's

Recency of Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended'

NSF Summer:
Total NSF:

Modal or Mean Responses
Accepteet!

Bachelor's
Master's

Reiectees

(74. 5 %) Bachelor's
(22.8%) Master's

(76.8%)
(21.5%)

Science or math (51.5%) Science or math (45.5%)
Education (64.2%) Education (59.1%)

8.8 years

8.0 years

Mathematics
Chemistry
Biology

(42.8%)
(19.5%)
(17.3%)

Teach secondary
sci. and/or
math (78.3%)

3.3 years

7.6 years

7.6 years

Mathematics
General science
Chemistry

(46.8%)
(18.0%)
(11.5%)

Teach secondary
sci. and/or
math (82.8%)

2.5 years

1000-2499 (35.8%) 1000-2499

++1.9++
2.2

Professional journals Sci. -educ. and/or
general sci. (30.6%)

+Mean based on total group
++Mean for those with non-zero responses

(33.0%)

Education and/or
sci. (31.8%)
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General Characteristics (continued)

V.ariable

Professional affiliations
Type:

Geographic extent

Certification status

Certification deficiency

Modal 'or Mean Responses
Acceptees

Education and/or
sci. -educ. (71.3%)

National and
regional (65.0%)

Permanent
secondary

Reectees

Education and/or
sci. -educ. (77. 3 %)

National and
regional (57.0%)

Permanent
(80 %) secondary (76.5 %)

Sci. or math ( 7.3%)Sci. or math ( 8 %)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

Abe (Tables 19 and A-1). The mean ages of the acceptees and re-
jec;.::es were 33.4 years and 31.7 years, respectively. The older the ap-
plicant, within certain limits, the greater the probability of acceptance at
this institute level. Age was the only personal variable to distinguish be-
tween acceptees and rejectees.

Location of Schools Where Applicants Taught

City (Table A-8). A larger proportion of the accepted group (9. 5%)
than of the rejected group (6. 7%) had been teaching in cities with popula-
tions' of over 1/2 million. According to the 1960 census, these cities ac-
counted for 15. 5% of the U. S. population. Cities with populations between
1/4 and 1/2 million yielded 8.4% of acceptees and 6.6% of the rejectees in
the sample. Such communities contained 5.9% of the U. S. population.
The communities with populations under 1/4 million, which accounted for
78.6% of the U. S. populations, yielded 83% of the acceptees and 87. 5% of
the rejectees. Thus, :more applicants than might be predicted were from
the smaller communities, and fewer than might be expected were from the
large cities.

State (Tables 21 and A-9). The ratio of acceptees to rejectees was
noticeably higher in Arizona, Illinois, Massachusetts, Michigan, Virginia,
and Wisconsin, and the ratio of rejectees to acceptees was higher in
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California, Mississippi, New York and South Carolina. The apparent dif-
ferences in group sizes from these states may not be statistically reliable
since the numbers involved in each case were small.

The numbers of acceptees and rejectees from each state were, on
the whole, proportional to the numbers of U. S. science and mathematics
teachers in each state. The largest discrepancies occurred for Wisconsin,
which had only 2.2% of the U. S. science teacher population but yielded
4.5% of the high level sequential institute acceptees; and for Texas, which
had 6.8% of the U. S. science teacher population, but yielded only 4. 2%
of the applicants (A's - 4.3%; R's - 4.0%).

Region (Tables 21 and A-10). The East North Central region
yielded the greatest number of applicants: 22% of the acceptees and 18.8%
of the rejectees. The next largest groups of applicants were from the
West North Central and Middle Atlantic regions. Location of school where
the applicant taught did not appear to be a factor in selection for this
sample of applicants.

When the regional distribution of U. S. science teachers is
compared with that of the low level sequential institute applicants, it can be
observed that there were more acceptees than might be expected from the
East and West North Central regions, and fewer acceptees than might be
expected from the South Atlantic and West South Central regions.

Region

Estimated Percentage
of All U. S. Science
and Mathematics

Teachers

Per Cent of
Secondary
Sequential
Medium

Institute's
Acceptees

Per Cent of
Secondary
Sequential
Medium
Institute' s
Rejectees

New England 6.48 6.8 5.0

Middle Atlantic 16.04 14.8 15.8

East North Central 18.00 22.0 18.8

West North Central 10.14 14.0 15.3

South Atlantic 15.34 11.3 12.5

East South Central 7.50 5.8 7.0

West South Central 12.21 7.3 9.3

Mountain West 4.63 7.0 6.5

Pacific West. 9.64 9.3 9.8

Outside U. S. 2.0 .3
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Educational Background

Undergraduate semester hours or credits + (Tables 22 and A-11 to
A-18). All of the applicants reported some undergraduate credits in one
or more of the sciences. Over 90% of both the acceptees and rejectees
had credits in mathematics and education. Credits in earth science were
taken by the smallest proportion of both groups (A's - 38%; R's - 34%).
The acceptees had a higher mean number of chemistry credits than did
the rejectees, but other than that, undergraduate credits did not distinguish
between groups.

Graduate credits (Tables 23 and A-19 to A-26). Graduate credits
in the sciences were reported by 76.7% of the acceptees and 41% of the re-
jectees. Credits in education and mathematics accounted for the largest
proportions of the applicants in this sample.

Graduate credits in the sciences appeared to be a distinct factor in
selection. The edge in number of credits the acceptees had over the re-
jectees was significant for every subject but education.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B for the accep-
tees and from C+ to B- for the rejectees. The highest mean grades were
observed for education, and the lowest for physics. The acceptees, as a
group, had significantly higher grade-point averages than did the rejectees
in all subjects except earth science.

Graduate grades (Tables 25 and A-34 to A-40). Mean graduate
grade-point averages were all B+ for the acceptees and ranged from B-
to B+ for the rejectees. The highest grades were noted for education and
the lowest for physics. The acceptees had higher grades than did the re-
jectees in all subjects, but these differences were significant only in the
cases of biology and education.

..Major subject for the Bachelor's degree (Table A-47). Approxi-
mately half of the applicants majored in a science or mathematics for the
bachelor's degree, the acceptees more so than the rejectees. Education
as a major accounted for 11% of the acceptees and 15.8% of the rejectees.
A non-science major was next most typical and was observed for 9% of
the acceptees and 11.8% of the rejectees.

Major subject for the Master's degree (Table A-48). For the 23. 7%
of the acceptees and 22% of the rejectees who had the master's degree, the
most popular major was education. The balance majored either in a science
or mathematics, or in an education curriculum that emphasized science or
mathematics.

Majors for the undergraduate and advanced degrees did not appear
to influence selection in this sample.

+Credits and grades in engineering will not be discussed for the secondary
teacher samples.
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Highest degree earned (Table A-50). Only two individuals in each
group had no degree. Approximately 75% of each group had the bachelor's
as the highest degree earned, and the balance had earned the master's.
The distributions of acceptees and rejectees on this variable were approxi-
mately equal.

Recency of degrees (Tables 26, A-51, and A-52). The mean num-
ber of years since the bachelor's degree was earned was significantly
greater for acceptees (8.8 years) than for rejectees (7.6 years). The
master's degree for those among the acceptees and rejectees who had at-
tained it had been held an average of 8 years and 7.6 years, respectively.

Employment Background

Number of ears of e erience teachin s ecific sub ects (Tables
27 and to More teaching experience was reported for mathe-
matics than for any other subject, by both acceptees and rejectees. For
those in the groups who actually had mathematics teaching experience, the
average number of years was 6.0 for acceptees and 4.8 for rejectees.
The number of years of experience teaching in each of the other fields, for
the experienced groups only, was usually between 4 and 5.

Acceptees as a group had more experience than rejectees only in
mathematics, chemistry, and general science, and the differences were
significant only for mathematics and chemistry.

Professional experience during past five years (Table A-68).
Teaching science and/or mathematics in high schools was the predominant
professional activity of both acceptees (78.3%) and rejectees (82.8%). Ap-
proximately 11% of each group had been teaching a non-science subject in
addition to science or mathematics.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 80% of the acceptees and 76. 5% of the rejec-
tees. Provisional or temporary credentials, held by 12. 5% and 19.5% of the
acceptees and rejectees, respectively, tended to lessen the chances for ac-
ceptance to these institutes.

The certification deficiencies reported by 18.2% of each group were
mostly in science or mathematics.

Present position (Table A-71). The category, "teacher", accounted
for over 90% of both groups. Department heads made up 5. 5% of the accep-
tees and 3. 5% of the rejectees.

Type of school where applicant taught (Tables A-72 to A-74). Pri-
vate schools contributed 11% of the acceptees and 8% of the rejectees.
Teachers at the junior high school level made up 12.5% of the acceptees
and 25. 3% of the rejectees. Teaching at the senior high level was more
typical of both groups (A's - 59.3%; R's - 45.8%). Approximately one-
fifth of each group were teaching at combined junior and senior high schools.
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Applicants had significantly better chances of being accepted if they
came from private schools and were teaching at the senior high level only.

Present teaching emphasis (Tables A-75 and A-76). Mathematics
was most often seen as the primary teaching emphasis in the applicants'
weekly course schedules (A's - 42.8%; R's - 46.8%). Next most frequently
noted as chief teaching emphases for the acceptees were chemistry (19.5%)
and biology (17.3%), and for the rejectees, general science (18%). Least
often reported was earth science. A chief teaching emphasis in biology or
chemistry tended to increase the probability of acceptance to these insti-
tutes, and in general science, to decrease that probability.

The second teaching emphasis, when there was more than one sub-
ject in a teacher's schedule, was usually in general science.

Previous Institute Attendance

NSF Summer Institutes (Table A-77). Twenty-nine per cent of the
acceptees had never attended a Summer Institute, 32.3% had attended one,
previously, and 38.8% had attended two or more.

NSF In-Service Institutes (Table A-79). Participation at one In-
Service institute was reported by 18% of the acceptees, and at two or more
by 9.2 %.

NSF Fellowships (Table A-81). Fellowships had been held for one
year by 6 acceptees, and for two or more years by 4 acceptees.

Other NSF programs (Tables A-78, A-80, and A-82). Five accep-
tees reported attendance at one Academic Year institute and four acceptees
had taken part in a Research Participation program.

Participation in some kind of NSF program was reported by 79% of
the acceptees. Of those who had been previous attendees, approximately
one-third had participated in one session, and one-third had participated
in two. The balance (34%) had attended three or more NSF programs.

Only 5% of the acceptees reported attendance at non-NSF institutes.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately 74% of those who had attended Summer Institutes did so at one
university. Looking at the accepted group as a whole, 18.6% had attended
two or more universities for Summer Institutes. The only other NSF pro-
grams that were involved in attendance at more than one university were
the In-Service institutes, where 3.8% of the acceptees attended two or
more, and the NSF Fellowships, for which one individual attended two uni-
versities. Taking all the programs together, attendance at two or more
universities for NSF programs was noted for 31.3% of the acceptees.

+Only acceptees were studied for these items.
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Consecutive attendance at the same university for two or more NSF
institutes or activities was reported by 31.8% of the acceptees.

Professional Interests

Professional journals read regularly (Table A-91). The most fre-
quently reported journals were combinations of education, science-educa-
tion, and general science journals. The reading of general science and
science-education journals may have been related to factors that increased
the probability of selection.

Membership in professional organizations (Tables A-92 and A-93).
Membership in organizations that included both education and science-
education types was most typical of the acceptees, while membership in
education organizations only was most typical of the rejectees. To have
been affiliated only with education organizations decreased the probability
of acceptance. Only 3. 1% of the acceptees and 1. 1% of the rejectees were
members of organizations oriented toward science rather than teaching.

The larger part of both the accepted and rejected groups was
affiliated with both regional and national organizations. Membership in re-
gional organizations only, observed for 18. 3% of acceptees and 28% of re-
jectees, was the next largest category, and to have had only regional affil-
iations was disadvantageous to the applicant.

SECONDARY SEQUENTIAL MEDIUM - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES

AND REJECTEES

With the exception of age, personal variables were not noticeably
effective in selection to the medium level sequential institutes. The older
the applicant, within limits, the greater the probability of acceptance.

Educational background variables were more influential in selection.
The greater the number of undergraduate credits in the sciences, particu-
larly chemistry, and the number of graduate credits in biology, chemistry,
physics, mathematics and earth science, the greater were the chances of
acceptance. The better the performance in most of these subjects, espe-
cially on the undergraduate level, the greater also were the chances of
acceptance.

Employment variables apparently acted somewhat as selection
criteria. Teaching in private schools, teaching at a senior high level only,
and having comparatively large amounts of teaching experience in chemistry
or mathematics were factors that acted in the applicant's favor. Being fully
accredited at the secondary level and having a teaching schedule that empha-
sized biology or chemistry were also advantageous.

Professional interests seemed to enter into selection considerations
in that a preference was observed for somewhat science-oriented journals
and professional affiliations.



75,

Chapter 9

SEQUENTIAL INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

III. High Preparation Level

Approximately 20% of the 148 sequential summer institutes in 1964
were designed for participants with considerable preparation in the speci-
fied fields. Mathematics institutes accounted for 47% of the acceptees and
46.5% of the rejectees in the sample. Multiple fields and biology institutes
attracted the next largest groups of applicants.

The Secondary Sequential High sample consisted of 200 acceptees
of whom 159 were male and 41 were female, and of 200 rejectees, of whom
173 were male and 27 were female.

GENERAL CHARACTERISTICS

Variable

Modal or Mean Responses
Acceptees Rejectees

Age 31.2 years 31.3 years

Marital status Married (69.5%) Married (73.0%)

No. of dependents 2.0 3,1++ 1.9+ 2.8++

No. of dependent's
allowances 1.9+ 2.9++ 1.8+ 2.6++

Most undergraduate
credits Math (23. 9 hours) Math (23.3 hours)

Most graduate credits Math ( 8.0 hours) Education ( 4.7 hours)

Highest grades
undergraduate: Education (3.1) Education (2.9)
graduate: Biology (3.3) Earth science (3.3)

Physics (3.3)

+Mean based on total group
++Mean for those with non-zero responses

91
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General Characteristics (continued)

Variable

Highest degree

Modal or Mean Responses
Acceptees Re ectees

lachelor's
pAaster's

(82.0%)
(17.0%)

Bachelor's
Master's

(78.0%)
(19.0%)

Most frequent major
Bachelor's: Science or math (61.5%) Science or math (52.8%)
Master's Education (62.8%) Science or math (43.6%)
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's

6.9 years
6.7 years

6.9 years
7.1 years

Chief teaching emphasis Mathematics (64. 5 %) Mathematics (62. 5 %)
_Biology (16.0%) Biology (17.0%)
Chemistry ( 6.5%) Chemistry ( 8.0%)

Professional experi-
ence past 5 years Teach secondary Teach secondary

sci. and/or sci. and/or
math (92.0%) math

Teaching experience
in secondary schools 2.8 years 2.6 years

(81.5%)

Total enrollment of
school where appli-
cant taught 1000-2499 (35.5%) 1000-2499 (37.0%)

Mean number of in-
stitutes attended
NSF Summer:
Total NSF:

Professional journals

++
1* 6+ 2.1++
1.9 2.4

Education and/or Education and/or
sci. -educ. (41.5%) sci. -educ. (38.0%)

Professional affiliations
Type: Education and/or Education and/or

sci. -educ. (72.0%) sci. -educ. (78.0%)
Geographic extent: National and National and

regional (62.5%) regional (60.0%)

Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Modal or
Variable Acceptees

Certification status Permanent
secondary

Certification deficiency Sci. or math

Mean Responses

(78.0%)

( 5.0%)

Rejectees

Permanent
secondary (77.0%)

Sci. or math ( 4.5%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). Communities with populations of under 1/4
million, which made up 78.6% of the U. S. population in 1960, accounted
for 80% of the acceptees and 86.5% of the rejectees. Cities whose popula-
tions were between 1/4 and 1/2 million, who made up 5.9% of the U. S.
population, contributed 8% of the acceptees and 6. 5% of the rejectees. The
cities of over 1/2 million, which made up 15.5% of the U. S. population,
contributed 11% of the acceptees and 7% of the rejectees. City where the
applicant taught did not distinguish between acceptees and rejectees.

State (Tables 21 and A-9). The ratio of acceptees to rejectees was
noticeably higher from Ohio, Illinois, Minnesota, and Kansas. Due per-
haps to the small sample sizes involved in each state, none of these differ-
ences was significant except that for Illinois.

When the distributions of acceptees and rejectees throughout the
states are compared to the distribution of all U. S. secondary school
science and mathematics teachers, it can be observed that there were more
acceptees than might be expected from New York, New Jersey, Ohio,
Illinois, Minnesota, and Kansas, and fewer applicants than might be ex-
pected from Texas. (The accepted and rejected groups from Texas were
the same size.)

Region (Tables 21 and A-10). The East North Central region con-
tributed more acceptees (32. 5 %) and rejectees (19.5%) than did any other
region, and teaching in that area was to an applicant's advantage.

The following chart compares the regional distribution of U. S.
science and mathematics teachers with those of the high level sequential
institutes applicant groups.
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Region

New England

Middle Atlantic

East North Central

West North Central

South Atlantic

East South Central

West South Central

MOuntain West

Pacific West

Outside U. S.

Estimated Percentage
of All U. S. Science
and Mathematics

Teachers

Per Cent of
Secondary
Sequential

High
Institute's
Acceptees

Per Cent of
Secondary
Sequential

High
Institute's
Re 'ectees

6.48 4.5 6.0

16.04 19.5 19.0

18.00 32.5 19.5

10.14 19.5 18.5

15.34 4.5 9.5

7.50 1.5 5.5

12.21 9.0 9.5

4.63 2.0 4.5

9.64 6.5 7.5

.5 .5

Several discrepancies between size of applicant group and size of
teacher population may be noted, particularly in the East and West North
Central regions, where there were more applicants than might be expected,
and in the South Atlantic and East and West South Central regions, where
there were fewer applicants than might be expected.

Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was highest in
mathematics for both acceptees (23.9 hours) and rejectees (23.3 hours).
Education, biology, and chemistry, in that order, were the next largest
categories. In all subjects except earth science and education, the accep-
tees had the higher mean number of credits, but the difference was reli-
able only for physics (A's - 10.2 hours; R's - 7.5 hours).

Graduate credits (Tables 23 and A-19 to A-26). The highest
average number of graduate credits was in mathematics for the acceptees
(8 hours) and in education for the rejectees (4. 7 hours). The acceptees

+Engineering courses will not be noted for the secondary groups.
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had the greater average number of credits in every subject, and the differ-
ences were reliable for all the sciences taken together and for chemistry,
physics, and mathematics in particular.

Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages ranged from B- to B+ for the acceptees, and
from C+ to B- for the rejectees. The highest of these average grades
was for education courses. The graduate averages ranged from B- to B+
for both groups. The highest acceptee grades were in biology (3. 3) and
the highest rejectee grades were in earth science (3.3).

The accepted group had the higher average grades in all subjects
except graduate level earth science. The difference between acceptee and
rejectee grades was statistically significant for all the undergraduate sub-
jects, and for graduate level biology, chemistry, and physics.

Major subject for Bachelor's degree (Table A-47). The major for
the bachelor's degree was most typically in a science or mathematics
(A's - 61.5%; R's - 52.8%). The next largest category was education in
a science or mathematics field, which accounted for 23% of the acceptees
and 30% of the rejectees in the sample. Major for the bachelor's degree
did not distinguish between acceptees and rejectees.

Major subject for Master's degree (Table A-48). Education was
the most frequent graduate major of the 17% of the acceptees who had re-
ported a master's degree, and science (or mathematics) and education
were equally prevalent among the rejectees as graduate majors. The
graduate major, like the undergraduate, did not distinguish between groups.

Highest degree earned (Table A-50). Only one individual, a rejec-
tee, had no degree. The bachelor's as highest degree was reported by
83% of the acceptees and 79.5% of the rejectees. The highest degree of
the remaining groups was the master's, except for one rejectee who had
attained the doctorate.

Recency of degrees (Tables 26, A-51, and A-52). The average
length of time since the bachelor's degree was earned was approximately
6.9 years for both acceptees and rejectees. The master's had been held
an average of 6. 7 years by the acceptees and 7.1 years by the rejectees.

Employment Background

Number of ears of e erience teachin s ecific subjects (Tables
27 and Al -6. to A- 7 Looking at the data only for those with teaching
experience in the specified fields, it appears that mathematics was the
subject taught for the longest periods by both the acceptees (5. 4 years) and
the rejectees (5.5 years). In additions teaching experience in mathematics
was reported by more than 75% of the applicants, while teaching the other
subjects listed was reported by considerably fewer applicants.
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Biology was second in number of years of teaching experience for
both acceptees and rejectees.

In no case was teaching experience observed to differentiate be-
tween acceptees and rejectees in this sample.

Professional experience duriasast five years (Table A-68).
Teaching secondary school level science and/or mathematics had been the
predominant professional activity of 92% of the acceptees and 81.5% of the
rejectees for the five years preceding application to the 1964 institutes.
This background was favored in selection.

The next largest category, reported by 4. 5% of the acceptees and
by 13% of the rejectees, was teaching non-science subjects in addition to
science or mathematics.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 78% of the acceptees and 77% of the rejectees.
Provisional certification was reported by 14% of the acceptees and 17. 5%
of the rejectees, and no certification was reported by 4. 5% of each group.
The remaining individuals in the sample, 7 acceptees and 1 rejectee, were
accredited at the junior college level.

Certification deficiencies, reported by 14. 5% of each group, were
about evenly divided among education, science, and mathematics, at the
secondary school level.

Present position (Table A-71). Approximately 90% of the accepted
and rejected applicants were classified as teachers. Department heads
made up the next largest category (A's - 7%; R's - 4.5%). The balance
were principal-teachers, supervisors, or junior college instructors.

Type of school where applicant taught (Tables A-72 to A-74).
Private schools contributed 16% of the acceptees and 12% of the rejectees
in the sample. (The data for this item are open to question because of the
large number of "no entries".)

Most of the applicants were teaching at senior high schools (A's -
67 %; R's 59.5%). About 12% of each group were teaching at junior high
schools, and most of the remaining applicants were from combined junior-
senior high schoo' (A's - 12.5%; R's - 20%). Senior high school teachers
appeared to be favored in selection over teachers from the combined
junior-senior high schools.

Present teaching emphasis (Tables A-75 and A-76). Mathematics
was the subject most often reported as the chief teaching emphasis in an
applicant's schedule (A's - 64.5%; R's - 62.5%). The next largest cate-
gory was biology, which was chief teaching emphasis for 16% of the accep-
tees and 17% of the rejectees.

Slightly less than half of each group reported teaching more than
one subject. For the acceptees, the second teaching emphasis was typi-
cally either chemistry, general science, or physics; for the rejectees it
was general science, mathematics, or physics.



99

11

Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Previous attendance at NSF
Summer Institutes was reported by 74.5% of the acceptees in this sample.
One institute was attended previously by 25% of the group, and two or
more by 49.5%.

Other NSF programs (Tables A-78 to A-82). The In-Service Insti-
tutes were second to the Summer Institutes in number of previous partici-
pants from the high level sequential institutes sample. Twenty-one per
cent of the acceptees had attended one, and 6% had attended two or more.

Previous participation in Academic Year Institutes, Research pro-
grams, or Fellowship programs, were reported by few individuals in the
sample.

Taking all the NSF programs together, 80% of the acceptees in
1964 had participated previously in some type of NSF program, and 58%
in two or more.

Only two individuals reported participating in non-NSF institutes
(Table A-83).

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately one-third of those who had attended summer institutes previously
had done so at more than one university. Few had attended more than one
university for any of the other individual NSF programs. Taking all the
programs together, however, 28% of the acceptees had attended two uni-
versities and 13% had attended 3 or more for these programs.

Two or more consecutive attendances at the same university for
NSF-sponsored studies were observed for 37% of the group.

Professional Interests

Professional journals read regularly (Table A-91). The greater
part of the accepted and rejected groups reported reading only journals
oriented to the teaching field. These, classified as "education" and
"science-education", accounted for 41.5% of the acceptees and 38% of the
rejectees. Purely science-oriented journals, i.e., those with general
science or special science content, were reported by 6% of the acceptees
and 8% of the rejectees. Slightly more than half of the applicants had been
reading both science and education journals.

Membership in professional organizations (Tables A92 and A-93).
Affiliations with organizations concerned with education generally or educa-
tion in the sciences were reported by 72% of the acceptees and 78% of the

+Only acceptees were studied for these items.
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rejectees. Only 3% of the acceptees and 1.5% of the rejectees belonged to
general science or special science organizations. To have been affiliated
solely with education organizations operated somewhat against the appli-
cant.

Almost two-thirds of each group were members of both regional
and national organizations. Membership in only regional organizations
was reported by 18. 5% of the acceptees and 27. 5% of the rejectees, and
such restricted affiliations appeared to be a disadvantage in selection.

SECONDARY SEQUENTIAL HIGH - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES

AND REJECTEES

The applicants to the high level sequential institutes in 1964 could
be characterized as teachers with experience largely in mathematics and
biology, whose extracurricular professional activities were education-
oriented rather than science-oriented.

The acceptees and rejectees as groups were quite similar in their
attributes, with the major exception of academic performance. The accep-
tees had significantly more undergraduate credits in physics and graduate
credits in chemistry, physics, and mathematics, than did the rejectees.
The acceptees also had significantly higher grades in almost all the under-
graduate and graduate subjects listed.

The differences outside of educational background were scattered
among a few variables. It was to an applicant's advantage to have come
from the East North Central region, to have been teaching at a strictly
senior high school, and to have been affiliated with other than purely edu-
cation or solely regional organizations.
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Chapter 10

SUMMER INSTITUTES FOR COLLEGE TEACHERS

I. Low Preparation Level

Eighty summer institutes for college teachers were offered in 1964,
four of them for participants with little or no preparation in the specified
fields. One institute was in anthropology, two were in engineering, and
one was in applied mathematics for technical institute teachers. The engi-
neering and anthropology institutes attracted the most applicants (43.6%
and 39. 6 %, respectively), and the engineering institutes evidently had more
places for participants than did the others.

The College Low sample was composed of 119 male and 6 female
acceptees, and 112 male and 13 female rejectees.

GENERAL CHARACTERISTICS

Variable

Modal or Mean Responses
Acceptees Rejectees

Age 39.9 years 40.0 years

Marital status Married (88.0%) Married (86.4%)

No. of dependents 2.7+ 3. 1++ 2.6+ ++3.0

No. of dependent's
allowances 2.6+ 2.9++ 2.3+ 2.8++

Most undergraduate
credits Math (16.2 hours) Math (11.3 hours)

Most graduate credits Education ( 8.9 hours) Education ( 9.6 hours)

Highest grades
undergraduate: Education (3.1) Education (3.0)
graduate: Earth science (3.6) Education (3.4)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's
Master's
(Per cents are of
number having the

degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges

Total enrollment of
college where appli-
cant taught

Mean number of insti-
tutes attended
NSF Summer:
Total NSF:

Professional journals

Modal or
Acceptees

Bachelor's
Master's
Doctor's

Mean Responses

(16.0 %)
(63. 2%)
(15.2%)

Re'ectees

Bachelor's
Master's
Doctor's

(13.6%)
(64.0%)
(22. 4%)

Science or math (58. 1 %) Non-sci. subject (45.9%)
Science or math (46.9%) Science or math (42.4%)

13.8 years
8.7 years

Physics
Non-science
Social science

Teach college
sci. and/or
math

3.3 years

(46.4%)
(16.8%)
(16.0%)

15.0 years
8.7 years

Physics
Social science
Non-science

(28.0%)
(28.0%)
(22.4%)

Teach college
sci. and/or

(68.0%) math (38.4%)
or non-sci. (38.4%)

3.5 years

5000 or more (24.0%) 1000-2499

0.7+
0.8

++1.8++
2.0

Special sci. and/or
sci. -educ. (38.4%)

+Mean based on total group
++Mean for those with non-zero responses

(24.0%)

Special sci. and/or
general sci. (40.0%)
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General Characteristics (continued)

Variable

Modal or Mean Responses
Acceptees Rejectees

Professional affiliations
Type: Education and/or Education and/or

sci. -educ. (36.8%) sci. -educ. (32.0%)
Geographic extent: National orgs. National orgs.

only (44.8%) only (41.6%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The ratio of acceptees to rejectees in
each state was fairly close to one except for California, where the ratio
was more than two to one.

Region (Tables 21 and A-10). The Pacific West contributed the
largest number of applicants to the low level college institutes, and selec-
tion favored those who taught in that region. There were apparent, but
non-significant differences in the sizes of the acceptee and rejectee groups
in three other regions: the ratio of acceptees to rejectees was less than
one in the East and West North Central regions, and was greater than one
in the West South Central region.

The following chart compares the regional distribution of the U. S.
college teacher population with that of the applicants to the low level col-
lege institutes. It will be noted that the Middle Atlantic states contributed
fewer applicants than might be expected, and that the West South Central
and Pacific West regions contributed more applicants than might be ex-
pected. However, the comparison is with the total U. S. college teacher
population, not just science and mathematics teachers. Further, it should
be remembered that the actual numbers represented by the percentages
are small. (In this sample N = 125 acceptees and 125 rejectees.)
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Per Cent of
All U. S. College

Teachers

Per Cent of
College Low
'Institute's
Acceptees

Per Cent of
College Low

Institute's
Acceptees

New England 7.8 5.6 4.8

Middle Atlantic 20.5 13.6 12.8

East North Central 19.0 12.8 20.8

West North Central 9.3 6.4 10.4

South Atlantic 12.4 11.2 12.0

East South Central 5.2 3.2 6.4

West South Central 8.7 14.4 9. 6

Mountain West 3. 9 4.8 7.2

Pacific West 13.1 26.4 14.4

Outside U. S. 1.6 1.6

Educational Background

Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was highest in
mathematics for both acceptees (16..2 hours) and rejectees (11.3 hours).
Engineering, physics, and education were the next largest categories for
the acceptees, and education, biology, and chemistry were the next largest
for the rejectees. Except for biology and education, the accepted group
had mere undergraduate credits than did the rejected group in all the
listed subjects. These differences were significant for all science credits
together, and for engineering, physics, and mathematics in particular.
Since the largest participant group at the low level college institutes were
at engineering institutes, this finding is to be expected.

Graduate credits (Tables 23 and A-19 to A-26). The highest aver-
age number of graduate credits for this sample was in education for both
acceptees (8.9 hours) and rejectees (9. 6 hours). The next largest cate-
gory for both groups was mathematics (A's - 5.0 hours; R's - 5.4 hours).

Credits in physics and engineering tended to be advantageous for
selection, but credits in biology tended to 'reduce the chances for accep-
tance to these institutes.
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Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages for each group ranged from B- to B+ . The
highest undergraduate grades were found to be in education and engineer-
ing for the acceptees, and in education and earth science for the rejectees.
The lowest grade-point averages were in physics and chemistry.

With the exception of engineering grades, there were virtually no
differences between acceptee and rejectee undergraduate averages. The
edge that the acceptees showed in engineering was not a statistically reli-
able one.

The graduate grades for both groups were generally in the B+
range. The highest graduate grades could be observed for earth science,
engineering, and education. High grades in physics appeared to be advan-
tageous for selection.

Major subject for Bachelor's degree (Table A-47). A science or
mathematics undergraduate major, the most typical major of the accepted
group, was advantageous in selection, and a non-science major (other than
education), most typical of the rejected group, was disadvantageous. A
good-sized proportion of each group who had the bachelor's degree had
majored in a non-science field only (A's - 24.8%; R's - 45.9%).

Major subject for Master's degree (Table A-48). For the 78.4%
of the acceptees and 84.8% of the rejectees in this sample who held the
master's degree, the most frequent major was in science or mathematics
(A's - 46.9%; R's - 42.4%). However, sizeable groups had majored in
education (A's - 24. 5 %; R's - 14. 2 %) and in non-science fields (A's -
22.4 %; R's - 34.0%). Major for the master's did not distinguish between
acceptees and rejectees.

Major subject for the Doctorate (Table A-49). The doctorate was
held by 15.2% of the acceptees and by 22. 4% of the rejectees in the College
Low sample. The most frequent majors were found to be in the fields of
science or mathematics, and the second most frequent were in non-science
fields other than education.

Highest degree earned (Table A-50). The classification "no degree"
was observed for 5. 6% of the acceptees in this sample. All of these were
accepted to institutes for technical school teachers.

The bachelor's was the highest degree earned for 16% of the accep-
tees and for 13. 6% of the rejectees; the master's for 63. 2% of the accep-
tees and 64.0% of the rejectees; and the doctorate for 15.2% of the accep-
tees and 22.4% of the rejectees. Evidently the low level college institutes
tended somewhat to reject those who had the doctorate, but this finding is
inconclusive.
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Employment Background

I 111 Number of years of e erience teachin s ecific subjects (Tables
27 and A- 1 to T ose among t e acceptees w io ad teacning ex-
perience in the specified fields had more years of experience, on the

I average, in physics (7 years) and mathematics (6.8 years) than in the
other fields. (For the 60 acceptees who had taught "other subjects", i.e.,
technical subjects or engineering, the average number of years was 7.3.)

IThe rejectees as a group had more years of teaching experience in
mathematics (8. 1 years), biology (7.8 years), and chemistry (7.4 years),
than in the other subjects listed.

I

1 Professional experience during past five years (Table A-68).
Teaching college level science and/or mathematics had been the predomi-

tnant professional activity of 68% of the acceptees and 38.4% of the rejec-
tees, and such a background was distinctly in the applicant's favor.
Teaching college level subjects that were in non-science, non-mathematics
fields accounted for another 38.4% of the rejected group, and that back-

! ground tended to decrease the chances for acceptance.

Present position (Table A-71). The classification, "professor or

1
instructor" accounted for 90.4% of each group. The remaining applicants
were department heads, with the exception of one rejectee who was a
supervisor.

I

Amount of teaching experience did not appear to affect selection to
the low level college institutes.

Present teaching emphasis (Tables A-75 and A-76). Teaching at
the college level usually involves one field. Physics was observed to
dominate the schedules of the acceptees more frequently than any other
subject, and social science and non-science subjects were next most fre-
quent. Physics and social science were equally prominent as the principal
subject of the rejectees, and teaching a non-science was next most typical.
Teaching physics tended to increase the chances for selection, while
teaching social science tended to decrease these chances.

For those in the sample who were teaching more than one subject,
mathematics was most frequently the second teaching emphasis.

Previous Institute Attendance

NSF Summer Institutes (Table A-77). Approximately 61% of the
acceptees had never attended a summer institute previously. Of those who
had, half had attended one,. and half had attended two or more.

+Only acceptees were studied for these items.
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Other NSF programs (Tables A-78 to A-82). Few individuals in the
College Low sample of acceptees had taken part in In-Service or Academic
Year institutes, or in Research Participation or NSF Fellowship programs.
Taking all the NSF programs together, it was noted that of the 52 acceptees
in the sample who reported previous attendance at some kind of program,
30 had attended two or more.

Previous attendance at non-NSF institutes was reported by 8% of
the acceptees.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately half of those who had attended summer institutes previously, had
done so at one university. Two universities for NSF summer institutes
were reported by 14.4% of the acceptees in the sample, and three or four
universities by 4%.1

Except for one individual who had participated in the NSF Fellow-
ship program at two universities, no individual program other than sum-
mer institutes was taken at more than one university. With reference to
universities attended for all NSF programs, however, 14.4% of the
sample had studied at one university, and 8% at two or more.

Two consecutive participations at the same university were re-
ported by 6. 4% of the acceptees in the College Low sample.

Professional Interests

Professional journals read regularly (Table A-91). The most
typical professional reading matter was reportedly a combination of spe-
cial science and science-education types of journals for the acceptees, and
special science journals for the rejectees. Journal-reading that was ex-
clusively education or science-teaching oriented accounted for 8.8% of the
acceptees and 11.2% of the rejectees. Journals that were exclusively
general science or special science oriented were reported by 26. 4% of the
acceptees and 40% of the rejectees.

Membership in professional organizations (Tables A-92 and A-93).
Affiliations solely with organizations concerned with education or science-
teaching were reported by 36.8% of the acceptees and 32% of the rejectees.
Membership in general science or special science organizations was re-
ported by 17.6% of the acceptees and 24% of the rejectees. Membership
in education organizations only apparently reduced the chances for accep-
tance to the College Low institutes.

The larger proportion of both the acceptees and rejectees who be-
longed to professional groups reported memberships in only national or-
ganizations. Geographic extent of professional affiliations did not appear
to be a factor in selection.
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COLLEGE LOW - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

The statistically reliable differences that were found between ac-
ceptees and rejectees in this sample reflect to a considerable extent the
fact that more than half the sample were applicants to engineering insti-
tutes. Selection favored those who had been teaching in California (where
one of the two low level engineering institutes was located); who had under-
graduate-credits in physics, mathematics, and engineering, and graduate
credits in physics.and engineering; who had superior grades in physics and
earth science; and who had majored in mathematics or a science for the
bachelor's degree.

With respect to employment background, a greater number of ac-
ceptees than rejectees had recent professional experience that consisted
largely of teaching college level science or mathematics, and had current
teaching schedules that emphasized physics. With respect to interests,
more among the acceptees than rejectees could be characterized as readers
of science-content journals and as members of organizations concerned
with science rather than with education.

In sum, the applicant with an educational and professional back-
ground in physics or mathematics had a greater probability of being se-
lected to the low :level college institutes than did any others.



Chapter 11

SUMMER INSTITUTES FOR COLLEGE TEACHERS

II. Medium Preparation Level

Twenty per cent of the summer institutes for college teachers in
1964 required a moderate amount of preparation in the specified fields.
Institutes in mathematics, chemistry, and technical institutes subjects at-
tracted the most applicants (see Table A-1).

The College Medium sample was composed of 250 male and 25 fe-
male acceptees, and 241 male and 34 female rejectees.

GENERAL CHARACTERISTICS

Modal or Mean Responses
Variable Acceptees Rejectees

Age 38.0 years 38.3 years

Marital status Married (84.4%) Married (77. 1 %)

No. of dependents 2.4+ 3.0++ 2.2+ 3,0++

No. of dependent's
allowances 2.3+ 2.8++ 2.0+ 2,8++

Most-Undergraduate
credits Math (21.6 hours)

Most graduate credits Math (11.7 hours)

Highest grades
undergraduate:
graduate:

Highest degree

Engineering
Engineering

Bachelor's
Master's
Doctor's

(3. 1)
(3.4)

(16.4%)
(70.9%)
(10. 6%)

+Mean based on total group
++Mean for those with non-zero responses

Math (21.0 hours)

Math (14.8 hours)

Education (3. 1)
Earth science (3.4)

Bachelor's (13.5%)
Master's (75.6%)
Doctor's ( 9. 1%)
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General Characteristics (continued)

Variable

Most frequent major
Bachelor's:
Master's:
(Per cents are of
number having the
degree)

Receacy of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges

Total enrollment of
college where appli-
cant taught

Mean number of insti-
tutes attended

NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type:

Geographic extent:

Modal or Mean Responses
Acceptees Reiectees

Science or math (58.8%) Science or math (55. 6 %)
Science or math (50. 2 %) Science or math (52.8%)

13.6 years
9.0 years

Mathematics
Physics
Chemistry

(37.5%)
(25. 5 %)
(22.5%)

Teach college
sci. and/or
math (67.6%)

3.1 years

500-999

0.8+
0.9

13.8 years
8.4 years

Mathematics
Physics
Social science

Teach college
sci. and/or
math

2.9 years

(28.7%) 1000-2499

Special sci. and/or
-educ. (34.2%)

Education and/or
sci. -educ. (39. 7 %)

National and
regional (43.6%)

+Mean based on total group
++Mean for those with non-zero responses

(47.3%)
(18.9%)
(11.6%)

(57.5%)

(25.8%)

Special sci. and/or
sci. -educ. (36.0%)

Education and/or
sci. -educ. (37.4%)

National and
regional (42. 9 %)
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DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The acceptees and rejectees in this
sample were distributed in similar patterns across the country. The only
noticeable disparity between the groups, a non-significant one, was in
Illinois, which contributed slightly fewer acceptees than might be expected
(A's - 3. 6%; R's - 6. 5%). State where an applicant taught did not appear
to have a significant effect on selection.

Region (Tables 21 and A-10). The East and West North Central re-
gions contributed the largest numbers of applicants to the medium level
college institutes. The sizes of the accepted and rejected groups from
each region were generally similar, and region where the applicant was
teaching did not appear to influence selection.

The following chart compares the regional distribution of all U. S.
college teachers with those of the acceptees and rejectees to the medium
level college institutes in the sample. When noting the disparities between
size )f applicant group and size of college teacher population, it should be
kept in mind that data for the latter group was not limited to science and
mathematics teachers.

Per Cent of
All U.S. College

Teachers

Per Cent of
College Medium

Institute's
Acceptees

Per Cent of
College Medium

Institute's
Rejectees

New England 7.8 4.0 3.3

Middle Atlantic 20.5 13.5 13.5

East North Central 19.0 17.5 17.8

West North Central 9.3 16.0 16.4

South Atlantic 12.4 11.6 14.2

East South Central 5.2 7.3 5.5

West South Central 8.7 10.2 12.0

Mountain West 3.9 4.0 3.6

Pacific West 13.1 15.6 12.4

Outside U. S. .4 1.5
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Educational Background
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Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The highest average number of undergraduate credits was ob-
served for mathematics (A's - 21.6 hours; R's - 21.0 hours). Education
and physics were the next largest categories for both groups. In all sub-
jects except education, acceptees had a slightly higher average number of
credits than did the rejectees, but the differences were significant only for
chemistry and all science credits together.

Graduate credits (Tables 23 and A-19 to A-26). The highest aver-
age number of graduate credits for this sample was in mathematics for
both acceptees (11.7 hours) and rejectees (14.8 hours). Graduate credits
did not appear to influence selection in this sample, with the possible ex-
ception of those in mathematics. A barely significant difference between
acceptee and rejectee averages indicated that fewer such credits were to
an applicant's advantage.

Grades (Tables 24 and. 25, and A-27 to A-40). Mean undergraduate
grade-point averages ranged from B- to l3+ for both groups. The highest
undergraduate grades were in engineering and earth science for the accep-
tees, and in education and engineering for the rejectees. Although in all
cases except education the acceptees had the higher averages, the differ-
ences were slight and non-significant.

The graduate grades for this sample were all in the B+ range.
The highest grades for the acceptees tended to be in engineering and edu-
cation, and for the rejectees, in earth science and engineering. Graduate
grades did not appear to distinguish significantly between the accepted and
rejected applicants.

Major subject for Bachelor's degree (Table A-47). A science or
mathematics was the typical undergraduate major among the applicants to
the medium level college institutes, but 13% of the acceptees and 17. 3% of
the rejectees who had the bachelor's degree had majored in a non-science
field (other than education). Education in a science or mathematics field
was a major that accounted for at least 11% of each group.

Major for the bachelor's degree did not appear to influence selec-
tion to these institutes.

Major subject for Master's de ree (Table A-48). For the 78.2% of
the acceptees and the 83.4 0 of the rejectees in this sample who had the
master's, the most typical gradual 3 major was in a science or mathe-
matics. Education majors were also quite prevalent, accounting for
23. 2% of the acceptees and 16. 6% of the rejectees who had the master's.
Non-science fields other than education accounted for 12. 1% of the accep-
tee majors and for 10% of the rejectee majors.

Major for the master's degree did not noticeably influence selec-
Lion.
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Major subject for the Doctorate (Table A-49). The doctorate was
held by 10.2% of the acceptees and 9. 5% of the rejectees in the College
Medium sample. Science or mathematics was the most typical major for
these degrees.

Highest degree earned (Table A-50). "No degree" was reported by
2. 2% of the acceptees and by 1.8% of the rejectees in the College Medium
sample. All of these were applicants to institutes for technical school
teachers.

The bachelor's was the highest degree earned for 16.4% of the ac-
ceptees and 13. 5% of the rejectees; the master's for 70.9% of the acceptees
and 75. 6% of the rejectees; and the doctorate for 10. 6% of the acceptees
and 9. 1% of the rejectees. Kind of degree did not appear to distinguishbe-
tween acceptees and rejectees to the medium level college institutes.

Employment Background

Number of years of e erience teachin s ecific subjects (Tables
27 and A----61 to A-67 Those among the acceptees and rejectees who had
teaching experience in the specified fields had more years of experience,
on the average, in mathematics (A's - 8.6 years; R's - 8.5 years) and in
chemistry (A's - 8 years; R's - 7 years) than in any of the other subjects
listed. Amount of teaching experience did not distinguish significantly be-
tween acceptees and rejectees.

Professional ex eri en c e during (Table A-68).
Teaching college level science or mathematics had been the predominant
professional activity of 67. 6% of the acceptees and of 57.5% of the rejec-
tees, and such a background tended to increase the chances for acceptance
to the medium level college institutes. The next largest category of pro-
fessional experience for both groups was teaching science or mathematics
at both the high school and college levels (A's - 16.4%; R's - 18.2%). The
difference between group sizes for that category was not significant.

Present on (Table A-71). The classification, "professor or
instructor" accounted for 89.1% of the acceptees and 93. 5% of the rejec-
tees. Most of the remaining applicants were department heads.

Present teaching emphasis (Tables A-75 and A-76). A teaching
schedule that emphasized mathematics accounted for 37.5% of the accep-
tees and 47. 3% of the rejectees. Physics and chemistry teaching were
also frequent among the acceptees and rejectees, and a sizeable group of
rejectees (11.6 %) had been teaching a social science. Social science as a
current teaching emphasis appeared to decidedly negate the chances of ac-
ceptance, while chemistry teaching tended to increase them.

For those in the sample who were teaching more than one subject,
mat' ,:matics was most frequently the second teaching emphasis.
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Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Approximately 52% of the
acceptees in this sample had never attended a summer institute previously.
Of those who had, 62% had attended one, and the rest, two or more.

Other NSF programs (Tables A-78 to A-82). Previous attendance
at Academic Year institutes was reported by 6. 2% of the acceptees in the
sample, at In-Service institutes by 2. 2%, at Research Participation pro-
grams by 2.2%, and at Fellowship programs by 1.8%. Only in the case of
the Research programs was more than one participation in any individual
program reported.

Taking all the NSF programs together, 53.5% of the acceptees hal
participated in at least one, and 22. 6% had participated in two or more.

Previous attendance at non-NSF institutes was reported by 5.5% of
the acceptees.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately two-thirds of those who had attended summer institutes previously
had done so at one university. Two universities for NSF summer insti-
tutes were reported by 12% of the acceptees in the sample, and three or
more by 2. 6%. No other individual NSF program had been attended by any
acceptee in the sample at more than one university.

With reference to universities attended for all the NSF-sponsored
studies, 13.1% of the acceptees had attended two universities, and 4.8%
had attended three or more.

Two consecutive participations at the same university were re-
ported by 3.6% of the sample, and three or four consecutive participations
by 2.9%.

Professional Interests

Professional journals read regularly (Table A-91). The largest
category of professional reading matter for the acceptees appeared to be a
combination of special science and science-education journals. Journals
reported most frequently by the rejectees were almost equally divided
among the special science, science-education, and education classifica-
tions.

Journals that were exclusively education or science-education
oriented were reported by 28% of the acceptees and 34. 2% of the rejectees.
Journals that were exclusively of the general science or special science
types were reported by 14.9% of the acceptees and 21.4% of the rejectees.

+Only acceptees were studied for these items.
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Reporting special science journals only appeared to be related in some way
to decreasing the chances for acceptance.

Membershia in professional organizations (Tables A-92 and A-93).
Affiliations solely with organizations concerned with education or science-
teaching were reported by 39.7% of the acceptees and 37.4% of the rejec-
tees. Membership only in general science or special science organizations
was reported by 15.6% of the acceptees and 14% of the rejectees. Kind of
professional affiliation did not distinguish between acceptees and rejectees
in this sample.

The larger proportion of both the acceptees and rejectees who be-
longed to professional groups reported memberships in both regional and
national organizations. Geographic extent of professional affiliations did
not appear to influence selection.

COLLEGE MEDIUM - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

The medium level college institutes sample was one of the few
groups where personal variables appeared in some way to be related to se-
lection. Significantly more acceptees than rejectees could be described as
married, as having dependents, and as requesting dependent's allowances.

Selection to these institutes appeared to favor those with under-
graduate credits in the sciences, particularly chemistry, and with grad-
uate credits in mathematics. As with other college samples, recent pro-
fessional experience that was principally teaching college level science or
mathematics, and current teaching schedules that emphasized chemistry
were in an applicant's favor.
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Chapter 12

SUMMER INSTITUTES FOR COLLEGE TEACHERS

III. High Preparation Level

Fifty per cent of the summer institutes for college teachers re-
quired advanced preparation in the specified fields. (Approximately 18%
of the college institutes were designed for participants at different stages
of preparation. The applicants to these institutes were not studied.)

The high level college institutes sample was composed of 600 ac-
ceptees and 600 rejectees. The ratio of male to female applicants, ap-
proximately 9 to 1, was about the same in both groups. The courses of-
fered at this level of institute that accounted for the greater proportion of
the applicants were mathematics, biology, chemistry, and engineering.

GENERAL CHARACTERISTICS

Variable

Modal or Mean
Acceptees

Responses
Rejectees

Age 37.3 years 37.8 years

Marital status Married (79.5%) Married (77.2%)

No. of dependents 2.3+ 2. 9 ++ 2.3+ 3.0 ++

No. of dependent's
allowances 2,2+ 2.8++ 2.1+ 2. 9++

Most undergraduate
credits Math (18.8 hours) Math (18.2 hours)

Most graduate credits Chemistry (10.1 hours) Math (10.2 hours)

Highest grades
undergraduate: Engineering (3.2) Engineering (3.1)
graduate: Engineering (3. 5) Education (3.3)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's:
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges

Total enrollment of
college where appli-
cant taught

Mean number of insti-
tutes attended

NSF Summer:
Total NSF:

Professional journals

Modal or Mean Responses
Acceptees

Bachelor's
Master's
Doctor's

( 6.2%)
(58. 3 %)
(35.3%4

Re 'ectees

Bachelor's
Master's
Doctor's

(13.4%)
(69.2%)
(17.0%)

Science or math (80.6%) Science or math (71.6%)
Science or math (81.3%) Science or math (64. 6 %)

13.7 years
9.1 years

Physics
Chemistry
Math

(26. 7 %)
(23.2%)
(18.7%)

Teach college
sci. and/or
math (76.8%)

3.3 years

13.5 years
9.0 years

Mathematics
Biology
Physics

Teach college
sci. and/or
math

3.0 years

(31.2%)
(20.0%)
(18.0%)

(71.2%)

1000-2499 (22.8q 1000-2499 (26.5%)

0.
0.9

Science-educ.
and/or special
science (37.8%)

+Mean based on total group
++Mean for those with non-zero responses

General sci.
and/or special
science (41.6%)
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General Characteristics (continued)

Variable

Professional affiliations
Type:

Geographic extent:

Modal or Mean Responses
Acceptees

Gen. sci. and/or
special sci. (31.5%)

National orgs.
only (42. 7%)

Reiectees

Gen. sci. and/or
special sci. (25.8%)

National and
regional (44. 8%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The acceptee and rejectee distributions
across the country were quite similar. A higher ratio of acceptees to re-
jectees was noticeable for New York and Ohio, and a lower ratio for
California and Florida. The differences in selection was significant only
for Florida.

Region (Tables 21 and A-10). The East North Central region con-
tributed the largest group of applicants to the high level college institutes,
and territories outside the U. S. least. There were also relatively few
from the New England states. An applicant from the Pacific West was at a
disadvantage but other than this instance, region of residence did not dis-
tinguish between acceptees and rejectees.

The following chart compares the regional distribution of the U. S.
college teacher population with those of the acceptees and rejectees to the
high level college institutes. It may be observed that the distributions are
fairly similar except in the case of the Middle Atlantic region, which con-
tributed fewer applicants in proportion to its college teacher population,
than did the other regions.

,ISF.1.1.101111.1.14011MtIMINW
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Per Cent of
All U.S. College

Teachers

Per Cent of
College High

Institute's
Acceptees

Per Cent of
College High

Institute's
Rejectees

New England 7.8 5.3 3.7

Middle Atlantic 20.5 15.2 12.8

East North Central 19.0 19.2 .16.7

West North Central, 9.3 12.7 10.0

South Atlantic 12.4 12.8 15.7

East South Central 5.2 5.2 6.5

West South Central 8.7 8.8 10.8

Mountain West 3.9 6.0 4.7

Pacific West 13.1 10.8 14.8

Outside U. S. 3.0 4.3

Educational Background

Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was largest inmathe-
matics for both acceptees (18.8 hours) and rejectees (18.2 hours). Chem-
istry, biology, and physics, in that order, were the next largest categories.
Undergraduate. credits distinguished between acceptees and rejectees in
three cases: credits in chemistry specifically, and in all sciences gener-
ally, were in an applicant's favor, but credits in education were not.

Graduate credits (Tables 23 and A-1(? to A-26). The largest aver-
age number of graduate credits was in chemistry for the acceptees (10. 1
hours) and in mathematics for the rejectees (10.2 hours). A greater num-
ber of credits in chemistry and physics specifically, and in all sciences
generally, distinguished acceptees from rejectees.

Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages for each group ranged from B- to B+ , and the
graduate, from B to B+ . Acceptees had higher average grades than re-
jectees in all subjects. On the undergraduate level these differences were
significant for biology, chemistry, mathematics, and education. On the
graduate level, the differences were significant for biology, chemistry,
and earth science.
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Major subject for Bachelor's degree (Table A-47): Major for the
bacheloPs degree was most typically a science or mathematics. About
11% of the acceptees and 10% of the rejectees had majored in a field that
was neither science, mathematics, or education. Mathematics or science
majors were to an applicant's advantage.

Major sub'ect for Master's degree (Table A-48). For the 86. 5% of
acceptaes and 83.3 0 of rejectees in this sample who had the master's degree,
science or mathematics was again the most typical major, and that kind of
major was again in the applicant's favor, in contrast to an education major
which reduced the probability of acceptance.

Major subject for the Doctorate (Table A-49). Most of the 35. 3%
of acceptees and 17% of rejectees who had the doctorate had earned it in a
science and mathematics field.

Highest degree earned (Table A-50). Only one acceptee and 3 re-
jectees in the sample reported having no degree. The master's was usu-
ally the highest degree earned, accounting for 58. 3% of the acceptees and
69.2% of the rejectee-s_. The doctorate was held by twice as many accep-
tees (35.3% of the group) as rejectees (17%), and was distinctly in an appli-
cant's favor.

Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A -61 to A-67). Looking at both the whole -group data and the data
for just those with experience in a specified field, the acceptees had more
years of teaching experience, on the average, in chemistry than in any
other subject, and the rejectees had more experience teaching mathemat-
ics than any other subject. For those with the relevant teaching experi-
ence, the average numbers of years ranged,from 4.1 years (acceptees) and
4.5 years (rejectees) in general science, to 8.1 years in chemistry (accep-
tees) and 7 years in mathematics (rejectees).

Teaching experience in mathematics or in general science tended to
discriminate against the applicant, but it should be noted that sizeable num-
bers with this kind of experience were accepted.

Professional experience during past five years (Table A-68). Ap-
proximately 77% of the applicants to the high level college institutes had
been teaching a science or mathematics at the college level during the five
years preceding application and this background was generally favored in
selection. Teaching science or mathematics in a combined high school
and college accounted for 10% of the acceptees and 13.2% of the rejectees.

Present position (Table A-71).
and rejected groups were classified as
next largest category was "department
acceptees and 6. 5% of the rejectees.

Approximately 90% of the accepted
instructors or professors. The
head," which included 7. 5% of the
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Present teaching emphasis (Tables A-75 and A-76). Teaching at
the college level usually involves one field. The subjects most typically
taught by the acceptees were physics or chemistry, and by the rejectees
were mathematics or biology. Those who reported teaching primarily
chemistry or physics increased their chances of acceptance, but a mathe-
matics chief teaching emphasis decreased these chances.

For those in the sample who were teaching more than one subject,
the second subject was usually either general science, physics, or mathe-
matics.

Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Approximately 60% of the
acceptees had never attended a summer institute, 24% had studied at one,
and 16. 3% had studied at two or more.

Other NSF programs (Tables A-78 to A-82). Few college institute
acceptees had attended In-Service institutes; 5. 3% had attended one Aca-
demic Year institute; 6.8% had been involved in the Research Paieticipation
programs, and 4% in NSF Fellowship programs. Slightly less than half of
the acceptees had participated in NSF programs previously. Of those who
had, half 'reported one participation, and the rest reported two or three
previous NSF participations.

Attendance at non-NSF institutes was noted for 8.8% of the accep-
tees.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately half of those with previous summer institutes had them at one uni-
versity. Two universities for summer institutes were reported by 9. 3% of
the sample and three universities by 4.5%. Few individuals had attended
more than one university for any other single type of NSF program, but
with respect to all the NSF programs together, 11.7% of the acceptees had
attended two universities, and 7. 5% had attended three or more.

Consecutive attendances at the same university for more than one
NSF program was reported by 8.2% of the acceptees.

Professional Interests

Professional journals read regularly (Table A-91). The most
typical journal classification for the acceptees was the combination,
"General Science, Special Science, and Science-education", and for the

+Only acceptees were studied for these items.
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rejectees was "Special Science only". Combinations of science-oriented
journals seemed to be related to acceptance, but reporting only special
science journals seemed to be related to rejection.

Membership inprofessional organizations (Tables A-92 and A-93).
The larger proportion of the high level college institute applicants were
members either of special science organizations only, or of a number of
organizations that included special science. Almost any combination of
memberships that included education organizations seemed to decrease the
probability of acceptance, whereas almost any combination that included
special science increased the probability of acceptance.

The greater proportion of both the accepted and rejected groups
who had any professional affiliations belonged to both regional and national
organizations.

HIGH LEVEL COLLEGE INSTITUTES - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES

AND REJECTEES

Educational background variables appeared to influence selecdon to
some extent. Both undergraduate and graduate credits in the sciences,
especially chemistry, was advantageous, while credits in education were
not, and the better the performance in biology and chemistry, the more
probable was acceptance. The doctorate was the preferred degree in se-
lection, and science or mathematics was the preferred major for the
Bachelor's and Master's degrees.

Professional background variables also appeared to influence selec-
tion somewhat. Applicants had the advantage if they had been teaching at a
university rather than at a junior college; if they were from an educational
institution whose enrollment was 2500 or more; if their professional experi-
for the past five years was predominantly teaching science or mathematics
at the college level; and if they were teaching chemistry or physics at the
time of application.

Professional interests that revolved around reading journals with
scientific content and being affiliated with organizations that were science-
rather than education-oriented, appeared to increase the chances of accept-
ance.



Chapter 13

MALE AND FEMALE APPLICANTS

A study was made of the male and female applicants in the medium
level secondary unitary institutes' sample. Among the males were 406 ac-
ceptees and 425 rejectees, and among the females, 119 acceptees and 100
rejectees. The -rinds of institutes accounting for the largest number of
applicants in both the male and female groups were mathematics, multiple
fields, and biology.

GENERAL CHARACTERISTICS

Acceptees

Variable

Modal
Male

or Mean Responses
Female

Age 34.7 years 36.6 years

Marital status Married (85.0%) Single (53.8%)

No. of dependents 2.4+ 3.0++ 0.7+ 2.0++

No. of dependent's
allowances 2.3+ 2.9++ 0.6+ 1.8++

Most undergraduate
credits Education (18.5 hours) Education (22.8 hours)

Most graduate credits Education (11.2 hours) Education ( 6.9 hours)

Highest grades
undergraduate: Education (3.0) Education (3.1)
graduate: Education (3.2) Mathematics (3.2)

Highest degree Bachelor's (59.3%) Bachelor's (68.1%)
Master's (40.4%) Master' s (31.9%)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Most frequent major
Bachelor's:
Master's
(Per cents are of
number having the.
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of insti-
tutes attended
NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type:

Geographic extent:

Acceptees
Modal or Mean Responses
Male Female

Science or math (49.9%) Science or math (56.3%)
Education (57.9%) Science or math (45.9%)

10.0 years
7.0 years

Mathematics
Biology
Chemistry

(40.6%)
(22.2%)
(13.8%)

Teach secondary
sci. and/or
math (87.4%)

3.5 years

1000-2499

0.7
1.0+

12.1 years
12.2 years

Mathematics
Biology
Chemistry

Teach secondary
sci. and/or
math

4.6 years

(38.2%) 1000-2499

Education and/or
sci. -educ. (31.5%)

Education and/or
sci. -educ. (72.5%)

National and
regional (68.2%)

+Mean based on total group
++Mean for those with non-zero responses

0.5+
0.8

Education and/or
sci. -educ.

Education and/or
sci. -educ.

National and
regional

(50.4%)
(25.2%)
( 8.4%)

(73.1%)

(40.3%)

(40.3%)

(73.9%)

(68.9%)
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General Characteristics (continued)

Acceptees
Modal o r Mean Responses

Variable Male Female

Certification status Permanent Permanent
secondary (86.7 %) secondary (80.7 %)

Certification deficiency Science or math ( 4. 7%) Science or math ( 5.0 %)

GENERAL CHARACTERISTICS

Rejectees

Variable

Modal
Male

or Mean Response
Female

Age 33. 5 years 35.3 years

Marital status Married (80. 9%) Single (62. 0%)

No. of dependents 2.2+ 2.8++ 0.7+ 2.0++

No. of dependent's
allowances 2. 1+ 2.7++ 0.6+ 2.0++

Most undergraduate
credits Education (19. 7 hours) Education (22.2 hours)

Most graduate
credits Education ( 8. 1 hours) Education ( 5. 3 hours)

Highest grades
undergraduate: Education (2.8) Education (3. 2)
graduate: Education (3. 1) Education (3. 1)

Highest degree Bachelor's
Master's

(66. 674
(32.0 %)

Bachelor's
Master's

(73. 0%)
(26.0 %)

+Mean based on total group
++Mean for those with non-zero responses
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General Characteristics (continue'd)

Variable

Most frequent major
Bachelor's:
Master's
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
secondary schools

Total enrollment of
school where appli-
cant taught

Professional journals

Professional affiliations
Type:

Geographic extent:

Certification status

Certification deficiency

Rejectees
Modal or Mean. Res-onses
Male Female

Science or math (44.6%) Science or math (52. 5 %)
Education (52.6%) Science or math (57. 7 %)

9.0 years
8.4 years

Mathematics (44.7%)
General science(15.5%)
Biology (13.2%)

10.7 years
9.2 years

Mathematics
Biology
General science

(51.0%)
120.0%)
(12. 0%)

Secondary sci. Secondary sci.
and/or math (73.9%) and/or math (66.0%)

3.2 years

1000-2499 (33.9%)

Education, gen. sci. ,
and/or sci. -
educ. (77.5%)

Education and/or
sci. -educ. (74.8%)

National and
regional (57.2%)

Permanent
secondary (77.9%)

Science or math ( 9.4 %)

4.0 years

500-999 (33.0%)

Education, gen. sci. ,
and/or sci. -
educ. (83.0%)

Education and/or
sci. -educ. (75.0%)

National and
regional (70.0%)

Permanent
secondary (78.0%)

Science or math ( 8.0%)
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DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables I

Within the male group, number of allowance requests was the only
personal variable that distinguished between acceptees and rejectees. The
acceptees had the higher average number of requests.

Personal attributes did not distinguish between female acceptees
and rejectees, and only one, marital status, did between the male and fe-
male groups". A significantly larger proportion of the male acceptees than
of the female acceptees was married:

Location of Schools Where Applicants Taught

City (Table A-8). Size of city did not distinguish between acceptees
and rejectees in either the male or female group. However, more female
applicants (21.6%) than male (14.0%) had been living in communities with
populations larger than 250,000.

State (Tables 21 and A-9). State did not distinguish between ac-
ceptees and rejectees in the male group but may have in the female group.
The numbers involved were too small to make the following observations
statistically reliable: a higher ratio of female acceptees to rejectees was
observed in New York, Missouri, and Colorado, and a lower ratio in
Pennsylvania, Wisconsin, and Louisiana.

No significant differences between male and female distributions
across the states was observed, but the apparent differences consisted of
higher percentages of male than of female acceptees from Ohio, Indiana,
Illinois, Wisconsin, Minnesota, and California, and higher percentages of
female than of male acceptees from New Jersey, Missouri, Virginia,
Alabama, and Texas.

Region (Tables 21 and A-10). Region where the applicant taught
generally did not seem to affect selection within the male and female
groups. An exception was that males from the West South Central region
were less likely to be selected than might be expected by chance.

The following chart compares the regional distributions of male
and female acceptees and rejectees with that of all U. S. secondary school
science and mathematics teachers. Some apparent (non-significant) differ-
ences may be noted. There appear to be fewer female applicants than
might be expected from the New England, West North Central and Pacific
West regions, and more than might be expected from the South Atlantic
and West South Central regions. Fewer male applicants than might be
predicted were from the South Atlantic region, but otherwise the male
applicants were distributed very much like the population of U. S. second-
ary science teachers.
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Region

Estimated
Percentage
of All U.S.
Secondary
Science and

Mathematics
Teachers

New England 6.48

Middle Atlantic 16.04

East North Central 18.00

West North Central 10.14

South Atlantic 15.34

East South Central 7.50

West South Central 12.21

Mountain West 4.63

Pacific West 9.64

Outside U. S.

Educational Background

Per Cent of Per Cent of
Secondary Secondary

Unitary Unitary
Medium Medium

Institute's Institute's
Acceptees R e 'ectees

5.7 3.4

15.8 17.6

21.4 13.4

10.8 8.4

12.8 19.3

4.7 9.Z

9.9 17.6

5.2 5.0

11.8 4.2

2.0 1.7

5.9 3.0

15.3 18.0

18.1 19.0

10.4 7.0

11.8 18.0

5.9 8.0

15.8 21.0

5.6 1.0

9.9 4.0

1.4 1.0

Undergraduate and graduate credits (Tables 22, 23, and A-11 to
A-26). The highest average number of undergraduate and graduate credits
for all groups was in education. Mathematics or biology was the next
largest category for all groups.

Male acceptees as a group had significantly more credits than male
rejectees in undergraduate biology, chemistry, physics, and all sciences
together; and in graduate biology, education, and all sciences together.
Male rejectees had significantly more credits in undergraduate earth
science. There were no significant differences in number of credits be-
tween female acceptees and rejectees, nor was there a consistent trend
apparent for either group to have more credits than the other.

When male and female acceptees are compared, it can be noted
that the male group had significantly more undergraduate credits than
did the female in chemistry, physics, earth science, and all sciences to-
gether, and more graduate credits in earth science and education.
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Grades (Tables 24, 25, and A-27 to A-40). The highest under-
graduate and graduate grade-point averages for all groups was in education.
Male acceptees had consistently higher undergraduate grades than male re-
jectees. The differences were significant for biology, mathematics, and
education. Graduate grades also were usually higher for the acceptees
among the males, and significantly so for mathematics and education.

The female acceptees had higher grades than the female rejectees
in most of the undergraduate and graduate courses listed, but none of the
differences were statistically significant. However, when the male and fe-
male groups were compared, the female acceptees were observed to have
significantly higher undergraduate grades than the male acceptees in biol-
ogy, chemistry, mathematics, and education.

Major subject for degrees (Tables A-47 and A-48). Science or
mathematics was the most typical undergraduate major for both the male
and female groups in this sample. Education in a science or mathematics
field was next most popular.

Major for the master's degree was more often in education than in
any other subject for the males, and more often in science or mathemat-
ics than in any other subject for the females.

Major for degrees did not distinguish between female acceptees and
rejectees, but did among the males, where a science or mathematics
major for the bachelor's degree appeared to increase the chances of selec-
tion and an education major decreased them.

Major for degrees did not discriminate between male and female
applicants.

Highest degree earned (Table A-50). The bachelor's degree was
most frequently the highest degree earned, but the master's was held by
sizeable percentages of each group:

Male

Female

Acceptees % Rejectees

40.4 32.0

31.9 26.0

In both the male and female groups it would appear that the mas-
ter's as the highest degree was preferred to the bachelor's. This finding
was statistically reliable in the case of the male applicants. In addition,
a higher percentage of male applicants than female had the master's.

Recency of degrees (Tables 26, A-51, and A-52). The female ap-
plicants had held both the bachelor's and master's degrees longer, on the
average, than had the males. These differences were significant for the
male and female acceptees:



74,

I

I

Bachelor's

Master's

Employment Background

Male Female
Acceptees Rejectees

10.0 years 12.1 years

7.0 years 12.2 years

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). Disregarding the category "other subjects", which
indicates the non-science, non-mathematics subjects, the highest average
number of years of teaching experience was seen to be in mathematics for
all groups. Chemistry was next highest in years of teaching experience for
all except female rejectees, for whom physics was second.

Teaching experience did not distinguish between acceptees and re-
jectees in either the male or female group, with the exception that female
rejectees had more experience teaching general science than did female
acceptees.

Both acceptees and rejectees in the female group had significantly
more teaching experience, on the average, in mathematics than did their
counterparts in the male group. Other than this and some scattered differ-
ences between male and female rejectees, teaching experience did not seem
to distinguish the male from the female applicants.

Teacher certification (Tables A-69 and A-70). Most of each group
was tutly accredited at the secondary school level. The small number in
each group who reported certification deficiencies usually indicated them
in science or mathematics.

In the male group, permanent certification appeared to be preferred
over provisional credentials, and, along with that, a certification deficiency
in science and mathematics reduced the chances for acceptance. If the cer-
tification variable influenced selection among the femals applicants, it was
not apparent, possibly because of the small numbers involved.

Present position (Table A-71). Close to 90% of each group were
classified as teachers. The category "department heads" accounted for
most of the remaining applicants. Current position did not appear to influ-
ence selection in or between the male and female groups.

Teaching emphasis (Tables A-75 and A-76). The current weekly
teaching schedules of both the male and female groups emphasized mathe-
matics more frequently than any other subject. Biology, general science,
and chemistry were the next most frequent chief teaching emphases.

The teaching emphasis variable distinguished significantly between
acceptees and rejectees only among the males, where a schedule that
emphasized biology was advantageous, and one that emphasized general
science was not. No reliable difference was found between males and
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females on this variable with the exception that a higher percentage of
females than of males were mathematics teachers.

Institute Attendance+

NSF Summer Institutes (Table A-77). Attendance at at least one
summer institute previously was reported by 43.6% of the male and 31.9%
of the female acceptees. Attendance at two or more was reported by
18.0% of the males and 10.0% of the females.

Other NSF programs (Tables A-78 to A-82). The In-Service insti-
tutes program was the only one other than the Summer Institutes to have
drawn sizeable numbers of applicants in this sample. Eighteen per cent
of the male and twenty-one per cent of the female acceptees had studied at
at least one In-Service institute, and 5.4% of the males and 4.2% of the
females had studied at two or more.

Previous participation in any or all NSF programs, whether Sum-
mer, Academic Year, or In-Service institutes, or Research Participation
or Fellowship programs, was reported by 53.0% of the male acceptees
and by 42.9% of the female acceptees. Participation in two or more of
these programs was reported by 27.7% of the males and 24.3% of the fe-
males.

Non-NSF institute participation was noted for 8.4% of the males
and 10.9% of the females.

Universities Attended for NSF Institutes

Number of universities attended (Tables A-84 to A-90). Approxi-
mately one -third of the males and one - fourth of the females who had at-
tended summer institutes previously had done so at two or more universi-
ties. The In-Service program was the only other to account for attendance
at more than one university per individual. Six males and one female in
the sample had attended two different universities for In-Service institutes,
and one male had attended three.

With respect to number of universities attended for any or all NSF
programs, two universities each were reported by 12.6% of the males and
11.8% of the females, and three or four universities each, by 7.2% of the
males and 5.8% of the females.

Two or more consecutive attendances at the same university were
reported by 11.8% of the males and 7. 6% of the females, and three or more
were reported by 2. 6% of the males and 0.8% of the females.

+Only acceptees were studied for these items.
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Professional Interests

Professional journals read regularly (Table A-91). Types of
journals read did not distinguish between acceptees and rejectees either
within or between the male and female groups.

Journals that were exclusively in the education or science-educa-
tion fields were reported by 31.5% of the male acceptees, 40.3% of the
female acceptees, 31. 1% of the male rejectees, and 34.0% of the female
rejectees. Journals whose content was exclusively directed toward the
sciences were reported by 11.7% of the male acceptees, 10. 1% of the fe-
male acceptees, 13. 1% of the male rejectees, and 10.0% of the female
rejectees.

Professional organizations (Tables A-92 and A-93). Types of pro-
fessional affiliations did not distinguish between acceptees and rejectees or
between males and females with the exception that in the male group, mem-
berships that were limited to education organizations appeared to reduce
the probability of acceptance.

The larger part of both the male and female groups were affiliated
with organizations in the fields of education or science-education, and were
members of both regional and national associations.

MALE AND FEMALE APPLICANTS TO THE SECONDARY
UNITARY MEDIUM INSTITUTES - SUMMARY OF

DIFFERENCES BETWEEN-GROUPS

The male group reflected to a great extent the same characteristics
as the sample from which they were drawn. Since the males comprised
approximately 80% of the sample such a similarity was predictable.

A number of factors distinguished acceptees from rejectees among
the males. More acceptees than rejectees had been teaching science or
mathematics in senior high schools; had permanent secondary credentials;
and had emphasized biology in their teaching schedules. The acceptees,
moreover, had more undergraduate credits in biology, chemistry, physics,
and all sciences as a whole; and more graduate credits in biology, educa-
tion, and all sciences as a whole. In addition, the acceptees had better
grades in undergraduate biology, mathematics, and education courses, and
in graduate mathematics and education courses. Finally, the professional
interests of the accepted males were directed to fields other than purely
education more so than were those of the rejectees. Academic performance
was the most clear-cut selection factor in this sample.

Virtually no significant differences were found between the female
acceptees and rejectees, possibly because of the small numbers involved.
However, differences did emerge between males and females. Female ac-
ceptees had more undergraduate credits in education; higher grade-point
averages in undergraduate biology, mathematics, chemistry, and education
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courses; and had held their bachelor's and :master's degrees longer, as a
group, than had the male acceptees. The female acceptees had also had
more experience teaching mathematics than had the males. On the other
hand, the males had significantly more undergraduate credits in chemis-
try, physics, earth science, and all sciences together, and more graduate
credits in earth science and education. Evidently higher grades offset
fewer credits for the females in this sample.



Chapter 14

Attributes of Applicants to National Science Foundation

Summer Institutes in 1964

A SUMMARY REPORT

The National Science Foundation sponsors a broad program of summer
institutes for elementary, high school, and college teachers of science and
mathematics. The 1964 program attracted more than 80,000 applicants who
together submitted approximately 200,000 applications. This is a study of
the attributes of these applicants. The two main objectives were, first,
to describe the applicants in terms of personal characteristics, educational
background, and professional experience and interests, and, second, to dis-
cover the differenecc, if any, between the accepted and rejected applicants
on these characteristics.

Procedure

The data compiled and analyzed in this study were gathered from the
biographical information found in the completed NSF institutes application
forms provided by the summer institute directors. The following applicant
groups were randomly sampled and studied separately.

Sample Size

Acceptee Rej ectee

Elementary 800 800

Secondary Unitary L 800 800

Secondary Unitary M 525 525

Secondary Unitary H. 125 125

Secondary Sequential L 150 150

Secondary Sequential M 400 400

Secondary Sequential H 200 200

College Low 125 125

College Medium 275 275

College High 600 600

S-1



The designations of L, M, and H, or low, medium, and high, refer to the prepa-
ration levels required by the institutes. "Unitary" institutes are completed
in one summer session. "Sequential" institutes are continued for two or more
summer sessions (one a year) and each involves the same participants.

Three groups in addition to the above were studied. First, a
"Secondary Combined" group was formed by combining the data for all the
secondary institute levels studied, together with 800 accepted and 800 re-
jected secondary school teacher applicants to institutes with unclassifiable
preparation levels. This combined group was formed for the purpose of com-
paring secondary school teacher applicants to the summer institutes in 1964
with those in 1957 and 1960 (see Tables 1 to 18). The second and third
additional groups were the male applicants and female applicants taken from
the Secondary Unitary Medium sample.

Prior to sampling, the application forms of rejectees who had par-
ticipated in any kind of NSF institute in 1962 or 1963 were eliminated. This
step was designed to:allow factors other than recent participation to be em-
phasized, if they existed, as criteria for rejection. Duplicate applications
were also removed, so that an individual would be represented only once in
the study.

Each of the 9 U.S. census regions, and a tenth that included Puerto
Rico, U.S. territories, and U.S. schools overseas, was represented in the
sample in proportion to the numbers of forms received from each region.

The responses to most of the questions on the 1964 NSF Summer Insti-
tutes application form were coded and then key-punched on data cards, and
frequency counts of each response were made for each group studied. These
counts appear in a separately-bound appendix in Tables A-1 to A-93. Means
and standard deviations were computed for the numeric variables and the
differences between the means for the accepted and rejected groups were
tested for significance by the z-ratio. The results are shown in Tables
19 to 27. Zero counts were omitted from the N's on which the means were
based for the following variables: recency of bachelor's and master's
degrees, age, and undergraduate and graduate grade-point averages in the
sciences and education. These means would have been distorted by ircluding
those individuals who did not answer the question, or who did not have a
degree, etc.

The chi square test was used to determine significance of difference
between acceptees and rejectees on variables with qualitative categories.
Significant differences are marked with asterisks on the relevant tables in
the appendix.



RESULTS OF THE STUDY

Personal Variables

Age (Tables 19 and A-3). The Secondary Sequential High sample con-
tained the youngest acceptees and rejectees, on the average, and the College
Low sample, the oldest. Acceptee group mean ages ranged from 31.2 years to
39.9 years, and rejectee group ages ranged from 31.3 years to 40 years.

In both the Secondary Unitary Medium and Secondary Sequential Medium
samples, the acceptees were significantly older than the rejectees by about
one and a half years, indicating that prpbably within certain limits, the
older an applicant, the better his chances of acceptance.

The female applicants were older, on the average, than the male ap-
plicants in the same sample, but the differenct was not statistically
reliable. On the whole, age was not a pervasive factor in selection.

Citizenship (Table A-4). Most of the applicants to the NSF summer
institutes in 1964 were U.S. citizens. There is no evidence that citizen-
ship was considered seriously in selection. The following chart shows the
percentage of non-U.S. citizens in each group. A minimum-to-maximum range
is shown. The first figure represents those whose response was "non-U.S.
citizen": the second figure includes both the latter plus those who gave
no response to the question.

Percentage of non-U.S. Citizens

Acceptees Re ectees

Elementary 0.6 to 3.6 0.5 to 5.9

Secondary Unitary L 0.1 to 3.5 0.3 to 3.3

Secondary Unitary M 0.4 to 3.6 0.6 to 4.2

Secondary Unitary H 0.8 to 4.8' 0.8 to 4.0

Secondary Sequential L 0.0 to 4.7 0.0 to 2.7

Secondary Sequential M 1.0 to 2.5 0.8 to 4.8

Secondary Sequential H 0.5 to 2.5 0.5 to 1.5

College Low 4.8 to 6.4 6.4 to 7.2

College Medium 4.0 to 5.8 5.1 to 7.3

College High 6.2 to 7.7 7.7 to 9.7

Male 0.5 to 4.4 0.5 to 4.3

Female 0.0 to 0.8 1.0 to 4.0

S -3
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TABLE- 19 AGE

N Mean Age
Sample Groa. Responding in Years

Elementary A 800 37.97
800 38.83

Secondary A 800 35.08
Unitary L 800 34.5o

Secondary A 520 35.13*
Unitary M 520 33.82

Secondary A 125 33.68
Unitary H 125 32.47

Secondary A 150 34.61
Sequential L 150 33.03

Secondary A 400 33.35**
Sequential M 400 31.74

Secondary A 200 31.18
Sequential H 200 31.33

College Low A 124 39.94
124 40.00

College Medium A 273 38.05
273 38.35

College High A 598 37.34
592 38.84

Male A 402 34.7o
422 33.49

Female A 118 36.6o
98 35.27
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In terms of proportions, not actual numbers, the largest non-U.S.
citizen group was among the applicants to high preparation level institutes
for college teachers; the smallest non-U.S. group was among the applicants to
high preparation level sequential institutes for high school teachers.

Marital Status (Table A-5). The ratio of married to single applicants
in each of the samples was as follows:

Elementary

Secondary Unitary L

Secondary Unitary M

Secondary Unitary H

Secondary Sequential L

Secondary Sequential M

Secondary Sequential H

College Low

College Medium

College High

Male

Female

Marital status did not appear to influence
within the Secondary Unitary Medium sample
ferred to married ones, while married male

Acceptees

3.6 to 1

3.9 to 1

3.3 to 1

4.6 to 1

4.1 to 1

3.0 to 1

2.4 to 1

9.2 to 1

6.3 to 1

4.3 to 1

6.5 to 1

.7 to 1

allEttts
4.5 to 1

4.1 to 1

2.8 to 1

4.5 to 1

2.9 to 1

2.6 to 1

3.2 to 1

7.8 to 1

3.9 to 1

3.9 to 1

4.6 to 1

.5 to 1

selection with the exception that
, single female applicants were pre-
applicants were preferred to single.

Number of Dependents (Table 20 and A-6). The average number of depend-
ents per applicant ranged from 1.9 (Secondary Unitary High) to 2.7 (College Low)
in the accepted groups, and from 1.9 (several groups) to 2.6 (College Low) in
the rejected groups. In only 2 cases did the average number of dependents for
acceptees fall below those for rejectees. None of the differences between
acceptees and rejectees was significant except for the Secondary Sequential Low
sample, where it was somewhat in an applicant's favor to have more dependents
(i.e., within limits; no dependents tended to be preferred to four).

Number of Dependent's Allowances (Tables 20 and A-7). The average
number of allowances requested by the accepted groups ranged from 1.8 (Elemen-
tary and Secondary Unitary High) to 2.6 (College Low). Allowances requested
by the rejected groups ranged from 1.8 (several groups) to 2.3 (College Low).

-vvr. v.
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Allowances requested by the rejected groups ranged from 1.8 (several groups)
to 2.3 (College Low). As with number of dependents, most of the accepted
groups were characterized by the greater average number of allowance requests

as compared to the rejectees. Again, the only significant difference found
was for the Secondary Sequential Low group, where it appeared that the more
allowances claimed, the better (up to 14, the established limit, at any rate).

The means quoted above were calculated for the complete groups. The

same observations apply to the data when mean numbers of dependents and
allowances are computed taking into account only those individuals having
dependents. Most of the means in this set were roughly one dependent higher
than the whole-group means. Here, as for the alternate data, there is no
indication that number of dependents or allowance requests operate against
the applicant.

Location of Schools Where Applicants Taught

City (Table A-8). In 1960, U.S. communities with populations of less
than 250,000 accounted for 78.6% of the U.S. population. From 80 to 90% of
the acceptees and from 80 to 90.2% of the rejectees taught in these smaller
communities in 1964. Applicants from these communities to the medium level
secondary unitary institutes had a slightly greater chance of being rejected
if they were male. Also, if the applications were to the low level unitary
institutes, there was an increased chance of rejection of those from the
smaller communities. This finding was not highly significant, and it is
doubtful that teaching in a small community had either a positive or negative
effect on one's chances of being accepted.

Percentage of Applicants from
Communities of under 250,000

Acceptees Re ectees

Elementary 85.1% 85.1%

Secondary Unitary L 85.9 89.9

Secondary Unitary M 84.8 84.2

Secondary Unitary H 90.4 82.4

Secondary Sequential L 89.3 88.0

Secondary Sequential M 83.0 87.5

Secondary Sequential H 80.0 86.5

College Low 86.4 80.8

College Medium 90.9 90.2

College High 86.8 86.3

Male 86.2 85.9

Female 79.8 77.0
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TABLE 20 AVERAGE NUMBERS OF DEPENDENTS AND ALLOWANCE REQUESTS

Sample Group N

De erpIclits

Dependent's
Allowances

Mean Number
per Applicant

Mean Number
2pr Applicant

+ ++ ++

Elementary A 800 2.1 3.0 1.8 2.7
R 800 2.1 2.9 1.9 2.7

Secondary Unitary L A 800 2.0 2.8 1.9 2.7
R 800 2.0 2.8 2.0 2.6

Secondary Unitary M A 525 2.0 2.9 1.9 2.8
R 525 1.9 2.8 1.8 2.6

Secondary Unitary H A 125 1.9 2.8 1.8 2.7
R 125 2.1 3.0 1.9 2.9

Secondary Sequential L A 150 2.4* 3.1* 2.2* 2.9*
R 150 2.1 2.9 1.9 2.6

Secondary Sequential M A 400 2.1 3.0 1.9 2.8
R 400 1.9 2.9 1.8 2.7

Secondary Sequential H A 200 2.0 3.1 1.9 2.9
R 200 1.9 2.8 1.8 2.6

College Law A 125 2.7 3.1 2.6 2.9
R 125 2.6 3.0 2.3 2.8

College Medium A 275 2.4 3.0 2.3 2.8
R 275 2.2 3.0 2.0 2.8

College High A 600 2.3 2.9 2.2 2.8
R 600 2.3 3.0 2.1 2.9

Male A 406 2.4 3.0 2.3 2.9
R 425 2.2 2.8 2.1 2.7

Female A 119 0.7 2.0 0.6 1.8
R 100 0.7 2.0 0.6 2.0

+ Entire group counted when computing mean.
++ Only those with dependents counted in mean.
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In 1960, U.S. communities with
1/2 million accounted for 5.9% of the
to 8.4% of the acceptees, and from 2.
cities.

populations between 1/4 million and
U.S. population. In 1964, from 2.4%
8% to 12% of the rejectees taught in such

s -8

Elementary

Secondary Unitary L

Secondary Unitary M

Percentage of Applicants from
Cities of 250,000 to 499,999

Acceptees Rejectees

6.5%

6.9

6.0

5.0

4.8

Secondary Unitary H 2.4 12.0

Secondary Sequential L 4.7 2.8

Secondary Sequential M 8.4 6.6

Secondary Sequential H 8.0 6.5

College Low 6.4 10.4

College Medium 4.3 3.9

College High 6.0 5.8

Male 4.5 4.2

Female 8.2 5.0

The probability of acceptance was somewhat favorable for applicants
from this size of city to secondary unitary institutes, low level. Other-
wise, teaching in these cities did not appear to influence selection. In

some cases there appeared to be fairly large differences in percentages of
acceptees and rejectees, but the small sizes of the samples involved make
these differences unreliable.

In 1960, U.
counted for 15.5%
the acceptees and
cities.

S. communities with populations of over 1/2 million ac-
of the U.S. population. In 1964, from 6.1% to 11.0% of
from 5.2% to 11.6% of the rejectees represented the larger

Applicants from the large cities were more favored than those from
cities under 1/4 million by the low level secondary unitary institutes.
Female applicants from large cities to the secondary unitary institutes,
medium level, had a greater probability of rejection than did the male appli-
cants from large cities, as compared to the pattern of male-female selection
for all cities under 1/2 million. Other than these barely significant find-
ings, size of city of residence did not appear to affect selection.
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Percentage of Applicants from
Cities of Over 500,000

Acceptees Rejectees

Elementary 8.6% 8.4%

Secondary Unitary L 7.5 5.2

Secondary Unitary M 9.8 11.6

Secondary Unitary H 7.2 5.6

Secondary Sequential L 6.1 9.5
Secondary Sequential M 9.5 6.7

Secondary Sequential H 11.0 7.0
College Low 7.2 8.8

College Medium 5.4 6.6

College High 7.4 8.1
Male 8.7 9.4
Female 11.5 18.0

State (Tables 21 and A-9). The number of applicants from each state
to institutes for elemel.ary teachers was roughly proportional to the number
of elementary school teachers from each state as reported by the 1960 U.S.
census. There were slightly fewer applicants than might be expected from
Massachusetts, Connecticut, New York, New Jersey, Pennsylvania, Illinois,
Georgia, Kentucky, and California. There were slightly more applicants than
would be expected from Minnesota, Iowa, Kansas, Mississippi, Louisiana,
Washington, and Hawaii.

The number of applicants from each state to institutes for secondary
school teachers was closely proportional to the number of U.S. secondary
school science and mathematics teachers in each state.

The number of applicants from each state to institutes for college or
university instructors was proportional in most cases to the distribution of
U.S. college instructors throughout the states. Exceptions were Massa-
chusetts, New York, Ohio, Illinois, and the District of Columbia, who yielded
fewer applicants than might be expected, and Michigan, Wisconsin, and Florida,
who yielded slightly more applicants than might be expected.

The ratio of acceptees to rejectees from each state may be influenced
partly by the degree of availability of institute types and levels in or
near each state, and partly by the actual numbers of applications, which
reflect the prevailing degrees of interest. There is no consistent trend



, ^ ,

apparent among the summer institute levels with regard to the ratio of ac-
ceptees to rejectees in each state. Since the samples were distributed among
55 states and territories, the frequencies were too small in many cases to
yield meaningful results.

Sample

Elementary

Secondary Unitary M

Secondary Sequential H

College Low

College H!gh

State Where Applicant Taught

Significantly more
ACCEPTEES than would
be expected by chance

Pennsylvania
New York

Illinois

California

Significantly more
REJECTEES than would

expected

Kansas
Illinois
Iowa
Michigan
Ohio
Washington

Texas

Florida

With respect to these data, incidentally, there is no correspondence
between the states with significantly more acceptees or rejectees in 1964,

and such states in 1960.

Census Region (Tables 21 and A-10). The number of applicants to
institutes for elementary teachers from each region matches the regional
distribution of U.S teachers very closely in only two cases: West South
Central and East North Central. In the cases of the New England, Middle
Atlantic, and South Atlantic regions the ratio of percentage of applicants
to percentage of resident elementary school teachers was smaller than one,
and in the cases of the West North Central, East South Central, Mountain,
and Pacific regions, the ratio was greater than one.

The number of applicants to institutes for secondary school teachers
from each region matches the regional distribution of U.S. secondary school

science and mathematics teachers fairly closely. The largest discrepancy

S-10



TABLE 21 REGIONAL AND STATE DISTRIBUTION OF
TEACHING LEVEL, AND (2) APPLICANTS

(1) U.S. TEACHERS AT EACH
TO EACH INSTITUTE LEVEL

S-11

Region and State
% of All

Elementary

1 .2

% of All
Secondary

Sci. and Meth

1 2

,% of All
College

1 2

Northeast 22.8 12.2 22.5 21.0 28.3 18.2

New England 5.6 2.6 6.5 5.5 7.8 4.2

Maine .6 .2 .6 .6 .3 .3

New Hampshire .3 .3 .6 .4 .4

Vermont .2 .3 .3 .2 .3 .6

Massachusetts 2.7 1.2 3.0 2.8 4.7 1.8

Rhode Island .2 .5 .3 .5 .4

Connecticut 1.4 .4 1.6 1.0 1.5 .7

Middle Atlantic 17.2 9.6 16.o 15.5 20.5 14.0

New York 8.4 5.o 7.8 6.6 12.1 6.7

New Jersey 3.4 2.0 2.8 3.0 2.2 1.8

Pennsylvania 5.3 2.6 5.5 5.9 6.2 5.5

North. Central 29.1 33.9 28.1 30.4 28.3 30.1

East North Central 19.5 19.9 18.0 18.8 19.o 17.3

Ohio 5.o 5.4 4.7 4.8 4.6 3.3

Indiana 2.5 2.8 2.3 2.2 2.5 1.2

Illinois 5.3 3.9 4.4 4.8 6.1 4.2

Michigan 4.5 5.4 4.4 4.2 3.5 4.6

Wisconsin 2.2 2.4 2.2 2.8 2.2 4.0

West North Central 9.6 14.o 10.1 11.6 9.3 12.8

Minnesota 1.9 3.9 2.1 2.9 2.0 3.0

Iowa 1.8 3.2 2.3 2.5 1.6 2.8

Missouri 2.3 2.4 2.0 2.0 2.6 2.2

North Dakota .6 .7 .7 .4 1.1

South Dakota .6 .6 .6 .5 .4 .6

Nebraska 1.1 .7 1.0 1.2 1.0 .9

Kansas 1.5 2.6 1.3 1.8 1.3 2.2

South 31.6 30.7 35.0 31.3 26.4 29.8

South Atlantic 14.8 11.1 15.3 14.8 12.4 13.4

Delaware .2 .2 .3 .1 0

Maryland 1.6 1.3 1.6 1.7 1.8 1.8

District of Columbia .2 .3 .2 1.8 .2

Virginia 2.3 2.0 2.3 2.0 1.7 1.8

West Virginia 1.2 1.0 .8 .7 .9

North Carolina 2.6 2.0 2.8 2.0 2.1 2.4

South Carolina 1.4 1.4 1.7 2.1 .8 1.2

Georgia 2.4 .6 2.2 2.0 1.6 1.6

Florida 2.6 3.0 3.1 3.6 1.8 3.5
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TABLE 21 (continued)

REGIONAL AND STATE DISTRIBUTION OF (1) U.S. TEACHERS AT EACH
TEACHING LEVEL, AND (2) APPLICANTS TO EACH INSTITUTE LEVEL

% of All
% of All Secondary % of All

Region and. State Elementary Sci. and Math. College

1 2 1 2 2

East South Central 7.0 9.3 7.5 6.4 5.2 6.0

Kentucky 1.8 .8 1.6 1.1 1.3 1.8

Tennessee 2.1 1.8 1.8 1.1 1.8 1.6
Alabama 1.9 2.4 2.3 2.4 1.3 1.2

Mississippi 1.2 4.3 1.8 1.8 .9 1.4

West South Central 9.8 10.3 12.2 10.1 8.7 10.4

Arkansas .9 1.8 1.3 1.1 A) 1.2

Louisiana 2.0 3.0 2.4 1.8 1.9 1.9

Oklahoma 1.3 .7 1.7 1.5 1.5 2,1

Texas 5.6 4.8 6.8 5.7 4.7 5.2

West 16.6 22.5 14.2 15.2 17.0 19.0

Mountain 4.6 8.6 4.6 5.4 3.9 5.0
Montana .5 .6 .5 .6 .3 .5

Idaho .5 .7 .5 .4 .3 .2

Wyoming .2 1.0 .3 .4 .2 .4

Colorado 1.1 2.0 1.3 1.2 1.3 1.4

New Mexico .7 1.4 .6 .7 .4 .4

Arizona .9 1.5 .6 1.1 .6 1.2

Utah .5 1.0 .6 .8 .7 .8

Nevada .2 .4 .2 .2 .1 .1

Pacific 12.0 13.9 9.6 9.8 13.1 14.0

Washington 1.7 5.2. 1.8 2.0 1.4 2.3
Oregon 1.2 1.6 1.0 1.2 1.2 1.2

California 8.5 5.0 6.3 6.1 10.1 10.4
Alaska .1 .1 .2 .1 0 0

Hawaii .5 2.0 4 .4 .2 .1

Puerto Rico and other U.S. 2.4 3.3 .6

Foreign .8 .9 2.3

1: Per cent of U.S. teachers within each level by region and state. Elementary
data from U.S. Census 1960; College data from Faculty and Other Professional

jil:herEducatA2z252StaffinInstitutionsofIFirstTerm1-60, Washington:

U.S. Office of Education, 1963, Table 17; counts converted to percentages;
Secondary data derived from Registry of Junior and Senior High School Science
and Mathematics Teachers, NEA, 1964-65.

2: Per cent of applicants in this study to each institute level, by region and
state where they taught.
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between science teacher population and number of applicants was observed for
the West South Central region, which had 12.2% of the U. S. science teachers
and yielded 10.1% of the applicants to secondary institutes.

The number of applicants to institutes for college or university in-
structors were fewer than might be expected from the New England, Middle
Atlantic, and East North Central regions, when the regional distribution of
U.S. college teachers is considered. The West North Central and West South
Central regions yielded slightly more applicants than might be expected.

Availability of institutes in the various regions, as with the indi-
vidual states, was probably a significant factor in most cases in deter-
mining the ratio of acceptees to rejectees from each region. The following
chart lists regions with significantly more acceptees or rejectees than
would be expected by chance.

Census Regions with Significantly Large Groups

Sample

Elementary

Secondary Unitary L

Secondary Unitary M

Secondary Sequential L

Secondary Sequential H

College Low

College High

Male

Significantly more Significantly more
ACCEPTEES than would REJECTEES than would
be expected by chance 12seec.mtec,/Dchance

Middle Atlantic

West-North-Central

East-North-Central

Pacific West

West-North-Central
East-North-Central

West-South-Central

West-South-Central

Pacific. West

West-South-Central

As with states, the regions in 1964 with significantly more acceptees
or rejectees than would be expected by chance, differ completely from the
regions thus involved in 1960. It is interesting to note that in this civil
rights year, the region that includes Alabama and Mississippi does not enter
significantly in the acceptee or rejectee percentages.
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Educational Background

Undergraduate Semester Hours or Credits (Tables 22 and A-11 to A-18).
The application form asked for a listing of university course work and grades
in biological sciences, chemistry, physics, mathematics, earth science, and
education. Certain college level institutes also asked for credits in engi-
neering.

Education courses accounted for the highest mean number of under-
graduate credits for the elementary and the secondary school groups except
for those applying to the high level secondary sequential institutes. These,
and applicants to the college institutes tended to have more undergraduate
credits in mathematics than in the other fields.

Biology and chemistry were the next most popular undergraduate courses
after education and mathematics for the elementary and secondary groups.
Physics and chemistry were usually the next most popular subjects after
mathematics and education among the college groups.

No one subject was seen to distinguish consistently between acceptees
and rejectees throughout the groups studied. Credits in chemistry, however,
may be noted to have increased the probability of acceptance in five cases:
low and high level secondary unitary; medium level secondary sequential; and
medium and high level college institues. Biology credits favored selection
among low and medium level secondary unitary institutes, and low level col-
lege institutes. Credits in mathematics favored selection particularly in
the low level college institutes.

Total science undergraduate credits, as contrasted to credits within
a particular science, appeared to influence selection quite consistently. In
all groups except elementary and low and high level secondary sequential, the
greater the number of science credits, the greater the probability of accept-
ance.

Graduate Credits (Tables 23 and A-19 to A-26). All groups with the
exception of the high level secondary sequential acceptees, and the medium
and high level college acceptees and rejectees, had more graduate credits in
education than in any other subject. Credits in education favored selection
in the elementary and medium level secondary unitary groups. Mathematics
and biology were next to education in mean number of graduate credits.

Graduate credits in biology, chemistry, physics, mathematics, or earth
science, frequently appeared to be in the applicant's favor, except for the
medium level college institutes, where credits in mathematics had a somewhat
negative effect on selection.
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Total graduate credits in the sciences increased the probability of
acceptance to the elementary; medium and high level unitary; medium and high
level sequential; and high level college institutes.

The institutes that appeared to use graduate credits as selection
criteria most frequently were the elementary; medium and high level sequen-
tial; and the high level college institutes.

Undergraduate Grade-Point Averages (Tables 24 and A-27 to A-33). The
means were computed only for those with credits in the subjects specified.
Mean acceptee grades ranged from 2.23 (c+) in physics (secondary unitary
high) to 3.19 (B+) in education (college high). Mean rejectee grades ranged
from 2.13 in chemistry and engineering (elementary and secondary unitary
low institutes respectively) to 3.11 in education (college medium institutes).

The highest group grade averages were observed for education. The
grades generally decreased in the order: earth science, biology, mathematics,
chemistry and physics. The grades in engineering were among the highest, but
except for the college groups, the number of individuals involved was usually
too small to make the result reliable.

Acceptee grades for the most part were higher than rejectee grades in
all subjects. These differences were frequently significant in the cases
of biology, chemistry, physics, mathematics, and education, indicating that
in several of the institute levels, undergraduate grades constituted a strong
factor in selection. This was particularly true in the elementary; secondary
unitary medium; secondary sequential, medium and high; and college high
institutes.

The highest group grade-point averages were found for the high level
college institutes. It is interesting to note that the female applicants
(secondary unitary medium institutes) had higher grade averages in all fields
than did the male applicants. These differences were significant in the cases
of biology, chemistry, mathematics, physics, and education.

Graduate Grade-Point Avera (Tables 25 and A-34 to A-40). Graduate
grades for acceptees ranged from 2.8 in chemistry (secondary sequential low)
to 3.6 in earth science (college low).. Rejectee graduate grades ranged from
2.6 in physics (elementary) to 3.4 in education (colleg low). The group
averages were predominantly in the B+ range, particularly in engineering,
education, mathematics, and biology.

Graduate grades in biology, physics, and mathematics were more effec-
tive in selection than were other subjects. In these cases, the higher the
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grades, the greater the probability of selection. The elementary, secondary
sequential high, and college high institutes appear to have used grades as
selection criteria somewhat more widely than did the other groups.

Present State of Knowledge--Self-Evaluation (Tables A-41 to A-46). The
applicants were asked, to evaluate their knowledge in biology, chemistry,
physics, mathematics, earth sciences, and education, by indicating whether the
credits they listed on the form underestimated, overestimated, or fairly
represented their background. The largest categories by far for each subject
were "no entry" and "record is a good estimate of my knowledge."

Significantly more acceptees than rejectees from high level unitary
institutes reported that their knowledge in mathematics and chemistry was
less than that implied by the record, and from medium level sequential insti-
tutes, that other knowledge in biology was less than implied. On the other
hand, more rejectees gave this response in the low level unitary institutes
with regard to physics, and in the low level sequential institutes with regard
to biology.

Major for Bachelor's Degree (Table A-47). As might be predicted, the
most typical major subject for the bachelor's degree was science or mathe-
matics for most of the secondary and college groups. For the secondary groups,
either an education or a combined education and science or mathematics major
was the next most popular, but for the college groups, non-science, non-
mathematics majors were the next most frequent. Education was the most fre-
quent major among the elementary school teachers and a non-science major was
second.

A science or mathematics major increased the probability of acceptance
to secondary unitary institutes at all preparation levels, at secondary
sequential medium institutes, and at college institutes, low and high prepa-
ration levels. Only at the low level sequential institutes did a mathematics
or science major appear to mitigate against the applicant. There, a major in
education would have been more effective. More frequently, a major in educa-
tion, even with a mathematics or science concentration, worked against the
applicant. This could,be observed in the secondary unitary institutes, medium
and high levels; sequential, medium level institutes; and college, high level
institutes.

On the'whole, applicants to secondary and college institutes whose
academic preparation emphasized science or mathematics had significantly better
chances of being accepted than if their preparation were largely in educational
methods.
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Major for the Master's Degree (Table A-48). Education was the most

frequent major for the master's degree for those who had attained the master's

in the elementary and secondary groups. Mathematics or science was the next

most frequent major in these groups, with the exception of the elementary

group, where a non-science major was second.

A graduate major in a science or mathematics was most typical of the

college groups, while either education or a non-science appeared as a distant

second.

Major for the master's degree distinguished between acceptees and

rejectees in the college high level institutes, where a science or mathe-

matics major was preferred to an education major. Other than this instance,

major for the master's did not appear to be significant in selection.

Major for the Doctor's Degree (Table A-49). The only sizeable groups

that had earned the doctorate were among the applicants to college institutes,

medium and high levels. Here, the most typical major by far was in a science

or mathematics, and there was no apparent relationship between kind of major

and acceptance.

Highest Degree Earned (Table A-50). Among acceptees to elementary
institutes, the master's was most typically the highest degree earned, while

among rejectees the bachelor's was most typically the highest. The bachelor's

degree was most frequently the highest earned in all the secondary groups,
while the master's was most typical among the college groups.

Kind of degree appeared to influqnce selection at four institute levels:
elementary, secondary unitary, medium and high, and college high. In these

groups, the higher the degree, the greater the probability of selection. It

should be noted, however, that considerable numbers of applicants were accepted

who had other than the preferred degree.

Recency of the Bachelor's Degree (Table 26 and A-51). The group who,

on the average, received their bachelor's most recently (approximately 7 years
ago), were applicants to secondary sequential, high level institutes. The

group who had their bachelor's degree the longest (13.5 to 15 years) were
among the applicants to the various college institutes.

Number of years since the bachelor's distinguished between accepted and
rejected groups in the cases of elementary; secondary unitary, low and medium

levels; and secondary sequential, low and medium level institutes. In each of

these cases it was advantageous to have had the bachelor's a long time. It
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may be that recency of the bachelor's had an indirect effect on selection due

to the fact the more years that had elapsed, the greater the probability of

having earned an advanced degree in the interim, and the advanced degree, as
has been noted, had a certain amount of value in selection.

Highest Degree Earned

(each
No. Degree

A & R) %A's %R's

Bachelor's

%A's %R's

Master's

%A's %R's

Doctor's

%A's %R's

Elementary 800 2.1 3.9 46.4 55.9 51.0 39.6 .5 .6

Sec.Unit. L 800 2.0 .5 67.4 71.5 30.7 27.8 .3

Sec.Unit. M 525 1.1 61.3 67.8 38.5 30.9 .2 .2

Sec.Unit. H 125 52.0 62.4 48.0 36.8 .8

Sec.Seq. L 150 1.3 77.3 74.0 22.7 24.7

Sec.Seq. M 400 .5 .5 76.0 77.6 23.6 21.8 .3

Sec.Seq. H 200 .5 83.0 79.5 17.0 19.5 .5

College L 125 5.6
+

16.0 13.6 63.2 64.0 15.2 22.4

College M 275 2.2+ 1.8+ 16.4 13.5 70.9 75.6 10.6 9.1

College H 600 .2 .5 6.2 13.4 58.3 69.2 35.3 17.0

Male A-406 1.2 59.3 66.6 40.4 32.0 .2 .2

R-425

Female A-119 1.0 68.1 73.0 31.9 26.0

R-100

+
Applicants to technical institutes.

Recency of the. Master's Degree (Tables 26 and A-52). The iiiost recent

master's degrees were held by acceptees to high level secondary unitary insti-
tutes (6.3 years) and by rejectees to elementary institutes (6.6 ',ears). Appli-

cants to the high level college institutes had held their master's degrees for

the longest time, on the average (9 years).

Recency of the master's degree did not appear to discriminate significantly
between acceptees and rejectees except in the case of institutes for elementary
teachers, where it was slightly in the applicant's favor to have had the degree a

relatively long time.
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Employment Background

Amount and Recency of Teaching Experience in Elementary Schools,,ash
Schools, and Colleges (Tables A-53 to A-60 and Figures 2, 4, 6, 8, 10, 12,
14, 15, 16, 18, 20, 22). The teaching experience data were grouped in time
intervals before and after June 30, 1954. Each group of applicants generally
had had more years of experience after 1954 than prior to 1954 teaching in
schools at their customary teaching level (i.e., high school teacher appli-
cants with high school experience, rather than elementary school experience).
Each applicant group had individuals who had taught at one time or another
at either a lower or higher (usually lower) level than their present assign-
ment. Teaching experience at a lower level was usually prior to June, 1954.

The distributions of the acceptee and rejectee groups in number of
years of teaching experience were very similar, indicating that this factor
did not have a pervasive effect on selection.

Mean Number of Years of Teaching Experience at Current School Level

At Elementary Schools

Group: Elementary

A 4.3

4.6

At Secondary Schools At Colleges

Unit.L Unit.M Unit.H Seq.L Seq.M Seq.M

A 3.4 3.7 3.3 3.8 3.3 2.8

R 3.3 3.2 2.9 3.1 2.5 2.6

Col.L Col.M Col.H

A 3.3 3.1 3.3

R 3.5 2.9 3.0

Number of Years of Experience Teaching Specific Subjects (Tables 27 and
A-61 to A-67). The highest number of years of teaching experience, predictably,
was in mathematics. The means for just those with experience in the specified
fields ranged from 3.0 years in earth science and biology (several groups) to
9.7 years in mathematics (elementary).

No one level of institute appeared to use teaching experience in the
sciences consistently as a selection device. Data for whole groups (i.e.,
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including "no experience") revealed several instances in which amount of ex-
perience distinguished between acceptees and rejectees. These were by no
means consistent within a subject field. Biology teaching experience favored
selection at the - secondary unitary medium and college medium institutes;
chemistry teaching experience favored selection at secondary unitary and
secondary sequential, medium level institutes; physics teaching was favored
at secondary unitary low, secondary sequential high, and college low level
institutes; mathematics teaching was favored at medium level secondary sequen-
tial institutes, but seemed, as did general science teaching, to operate
against the applicant at elementary and high level college institutes.

"Teaching other subjects" at the college'level usually indicated
teaching engineering, and in the cases of the college low and medium level
institutes, this experience was in the applicant's favor.

The average amounts of teaching experience for just those who actually
had experience in the specified fields failed to reveal significant differ-
ences between the accepted and rejected groups except for mathematics, where
the results corresponded to the whole-group results. These findings indicate
that, generally, it was not amount of teaching experience, but the presence
or absence of experience that influenced selection. In the case of mathe-
matics, however, it appears that number of years of teaching experience did
have some significant effect.

Professional E erience Durin Past Five Years (Table A-68). Most of
the applicants to institutes for elementary school teachers had the bulk of
their recent experience in non-science plus science or mathematics teaching
at the elementary level, Twenty per cent of the elementary acceptees had been
administrators. The institute directors were urged to emphasize in selection
individuals in key positions who could apply what was gained at the institutes
most widely; hence the large number of administrators among the acceptees.

As might be expected, the predominant professional activity of high
school and college teachers for the five years preceding application to NSF
summer institutes in 1964 was teaching or supervising science and/or mathe-
matics. Such experience was in an applicant's favor in the secondary unitary
medium and high level institutes, in the secondary sequential, low level
institutes, and in the th -a college institute groups.

Teacher Certification (Table A-69)0 The certification data were cate-
gorized as: "No Certificate," "Temporary Elementary," "Temporary Secondary,"
"Permanent Elementary," "Permanent Secondary," and "Permanent College."
Junior college instructors comprised most of the latter category.
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The college groups had the highest proportion of "no credential"
responses, but a considerable number among them were fully accredited at the
secondary level. The largest proportion of permanent secondary credentials
within a college group was observed for the college medium institutes (A's --
38%, R's -- 34%). Lack of certification of any kind seemed to be in the
applicant's favor in the college, high level group, but this is probably at-
tributable to the fact that acceptees to the advanced institutes are likely
to be college or university instructors with advanced degrees rather than
teaching credentials. Except for the high level college institutes, lack of
certification did not appear to influence selection.

Temporary credentials were most infrequent among the elementary and
college groups. With respect to the secondary institutes, the medium level
unitary group had the smallest percentage of temporary credentials (A's --
10.7%, R's 17.7%) and the medium level sequential group had the largest
percentage of temporary credentials (A's -- 12.5%, R's 19.5%).

Full accreditation was the most typical category for both the ele-
mentary and secondary groups, and seemed to increase the probability of
acceptance to the elementary and three of the secondary institutes -- unitary
low and medium, and sequential medium level institutes.

Few individuals in the groups studied were certified at more than one
teaching level.

Certification Deficiency (Table A-70). "No deficiency" was the most
typical response of the elementary and secondary groups. (It was second to
"not applicable" for the college groups.) The deficiency most frequently
reported by both elementary and secondary school teachers was in sciences or
mathematics. The largest mathematics-or-science-deficiency group was in the
low level secondary unitary group (A's -- 14%, R's 14%). The smallest
number with this deficiency at the secondary level were in the high level
unitary institute group (A's -- .8%, R's 4.8%).

With the exceptions of the elementary institutes, where a "no def i-
ciency" response appeared to be desirable, and the medium level unitary insti-
tutes, where a mathematics or science deficiency was undesirable, certifica-
tion deficiency did not have an obvious effect on selection.

Present Position (Table A-7). Teachers comprised about 70% of the ele-
mentary institutes applicants, administrators, 23%, and principal - teachers,.

about 6%.

The teacher group was more heavily weighted among the secondary insti-
tutes, the percentagr,s ranging from 82% of the acceptees and 87% of the
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rejectees of the high level unitary institutes, to 92% of the acceptees and
95% of the rejectees of the low level sequential institutes. Department heads
were the next largest category for the secondary institutes, usually making up
4% - 5% of any group.

The position most frequently reported by the college groups, was of
course, "professor or instructor," usually about 90% of each group. Depart-
ment heads, for the most part, made up the balance of the groups.

The most desirable position for the elementary group, in terms of
probability of accptance, was that of supervisor. A position as department
head enhanced the probability of acceptance to medium level secondary unitary
institutes. Except for these two examples, present position was evidently
not a factor in selection.

Public or Private School Staff (Table A-72). A large number of appli-
cants failed to respond to th:.s item. Incompleteness of information in ref-
erence books on U.S. schools prevented a complete coding. Some generalization
may still be made, however.

I
Public school teachers outnumbered the private school teachers in all

groups studied, of course. With the exception of the high level sequential
4 institutes sample, in which private school teachers made up 16% of the

acceptees and 12% of the rejectees, these teachers made up from 7% to 10% of
the elementary and secondary institute groups. Employment by a private or
public institution did not appear to affect selection.

T e of School where Applicant Taught (Table A-73). Most of the sec-
ondary institutes seemed to prefer those who were teaching in strictly senior
high schools over those in junior high schools or combined junior-senior
high schools. These findings were significant for the medium and high unitary

and sequential groups. At the low level unitary institutes, however, teachers
from combined elementary-junior high-senior high schools had the advantage in

selection.

11 Total Enrollment where Applicant Taught (Table A-74). School sizes
ranged from below 50 to 5000. Following are the modal school size intervals

1
for each group.

Elementary Sec. Unit. L Sec. Unit. M Sec. Unit. H Male Female

A 500-999 500-999 1000-2499 1000-2499 1000-2499 1000-2499

500-999 500-999 1000-2499 1000-2499 1000-2499 500- 999



Sec.Seq. L Sec.Seq. M Seq. H Coll. L Coll. M

A 1000-2499 1000-2499 1000-2499 5000+ 500- 999

R 500- 999 1000-2499 1000-2499 1000-2499 1000-2499

1000-2499

1000-2499

Teaching Emphasis (Tables A-75 and A-76). The item, weekly course
schedule, was coded to yield information on an applicant's teaching emphases.
A subject taught more hours per day than any other subject, (and taught at
least 2 hours) was considered the chief teaching emphasis, and the subject
taking the next most time was the second teaching emphasis.

The chief teaching emphasis most frequently reported by elementary
school teachers was in non-science, non-mathematics subjects, and the second
teaching emphasis was usually mathematics.

Mathematics as chief teaching emphasis accounted for a considerable
percentage of each secondary group and was especially typical of applicants
to high level sequential institutes (A's -- 64.5%, R's 62.5%). Two-
thirds of the applicants to the low level unitary institutes were about
evenly divided between general science and mathematics as chief teaching
emphasis, especially in the medium and high level unitary groups.

Among the secondary groups, the largest category for second teaching
emphasis, when the listings for "no other subjects" are ignored, is for
general science.

The chief teaching emphases of the college groups probably reflect
the subject matter of the kinds of institutes available at the various
levels. Physics is most often taught among applicants to the low and high
level college institutes, and mathematics most often among the medium level
college applicants. Chemistry and mathematics teaching are also very preva-
lent among the high level college applicants.

Second subjects, of course, are infrequently taught by college in-
structors. Where they were, mathematics was most often observed as the
second subject.

An applicant's chief teaching emphasis probably helped decide whether
or not he would be accepted. It was advantageous to be concentrating on
administration when applying to elementary institutes; biology or chemistry
for low level unitary and medium level sequential institutes; general sci-
ence for low level sequential institutes; chemistry for medium level college
institutes; and chemistry or physics for high level college institutes.



Institute Attendance

Rejected applicants to summer institutes in 1964 who_had been par-
ticipants in 1962 or 1963 were not included in the sample of rejectees
studied for this report and the institute attendance' item was, not coded for

rejectees who were in the sample who might have been NSF institute partici-

pants before 1962. The following chart indicates the percentage of
acceptees at each institute level who participated in NSF programs prior
to 1964. Included in the counts are participants in the Summer, Academic
Year, and In-Service institutes, the Research Participation program, and
the NSF Fellowship program.

Percentage of Each Acceptee Group Who Participated
in NSF Programs Prior to 1964

Summer Academic Yr. In-Service Research NSF

Institutes Institutes Institutes Participation Fellowships

Elementary 19.1 1.4 4.5 0.3 0.6

Sec. Unit. L 27.2 1.0 17.5 0.1 0.5

Sec. Unit. M 41.0 1.7 18.7 1.3 1.0

Sec. Unit. H 50.4 4.8 28.8 1.6 0.8

Sec. Seq. L 60.0 20.7 0.7 0.7

Sec. Seq. M 71.0 1.3 27.2 0.8 2.5

Sec. Seq. H 74.5 3.5 27.0 0.5 0.5

College L 39.2 4.0 0.8 0.8 4.0

College M 48.4 6.2 2.2 2.5 1.8

College H 40.3 5.3 2.0 6.8 4.0

Male 43.6 2.2 18.0 1.7 1.0

Female 31.9 0 21.0 0.8

I
NSF Summer Institutes (Table A-77). Of all the groups, the elementary

institutes had the smallest percentage of previous summer institute attendees
(1970) and the secondary sequential high level institutes had the highest

(74.5%). Approximately 50 to 60% of the college institute acceptees had

previously attended summer institutes.



NSF Academic Year Institutes (Table A-78). Previous attendance at
academic year institutes on the part of the acceptees in this study was small.
From 4% to 6.2% of the college institutes acceptees and from 1% to 5% of the
secondary institute acceptees had attended academic year institutes. The
unitary and sequential high level groups accounted for the larger proportion
of such attendees.

NSF In-Service Institutes (Table A-79). Less than 5% of the elemen-
tary institutes acceptees had participated in an in-service institute. From
17% to 29% of the acceptees to secondary institutes had that experience.
The unitary high level institutes showed the highest percentage for previous
in-service attendance. Few individuals among the acceptees to college
institutes :lad previously attended in-service institutes.

NSF Research Participation (Table A-80). Usually no more than 1% of
any group had taken part in the Research Participation program. Exceptions
were the medium and high level college groups who showed 2.5% and 6.8% of
their acceptees respectively as previous NSF research participants.

NSF Fellowships (Table A-81). Acceptees who had previously obtained
NSF fellowships usually comprised 1% or less of the elementary and secondary
institute groups. An exception was the 2.5% of acceptees to the medium level
sequential institutes who had had fellowships. Fellowships, slightly more
common among the college institute groups, had been obtained by 4% of the
acceptees at each the low and high levels.

Total NSF Program Participations (Table A-82).

Prior to 1964NSF Program Participation
(All Types)

None One Two Three or more
Sample % Acceptees % Acceptees % Acceptees % Acceptees

Elementary 76.1 19.6 3.0 1.3
Secondary Unitary L 61.5 23.4 9.9 5.2
Secondary Unitary M 49.3 23.8 15.2 11.6
Secondary Unitary H 34.4 34.4 16.8 14.4
Secondary Sequential L 33.3 28.0 21.3 17.4
Secondary Sequential M 21.0 26.5 25.5 27.1
Secondary Sequential H 20.0 22.0 25.0 33.0
College Low 58.4 17.6 11.2 12.8
College Medium 46.5 30.9 13.8 8.8
College High 51.5 25.2 12.2 11.2
Male 47.0 25.4 15.3 12.4
Female 57.1 18.5 15.1 9.2



Non-NSF Institute Attendance (Table A-83). The percentages of
acceptees'who had attended non-NSF institutes ranged from 1% (Secondary
Sequential High) to 13% (Elementary). Approximately 5% of all the
acceptees to secondary institutes and about 8% of acceptees to college
institutes had been attendees at non-NSF institutes.

Universities Attended for NSF Institutes

Summer Institutes (Table A -8'). The most typical entry was one
university attended for summer institutes, but attendance at two or more
universities was not unusual.

Universities Attended Prior to 1964
for NSF Summer Institutes

Number of Universities

Sample Per cent at: None One Two Three or More

Elementary 80.9 16.9 2.0 .3

Secondary Unitary L 72.8 21.4 5.3 .6

Secondary Unitary M 59.0 28.8 8.4 3.8

Secondary Unitary H 49.6 36.0 12.0 2.4

Secondary Sequential L 40.0 45.3 14.7 .7

Secondary Sequential M 29.0 52.5 14.8 3.8

Secondary Sequential H 25.5 48.o 22.5 5.0

College Low 60.8 20.8 14.4 4.0

College Medium 51.6 34.2 12.0 2.6

College High 59.7 26.5 9.3 4.5

Male 56.4 30.0 9.9 3.7

Female 68.1 24.4 3.4 4.2



Sample Per cent at: None One

Elementary 98.6 1.3

Secondary Unitary L 99.0 1.0

Secondary Unitary M 98.3 1.7

Secondary Unitary H 95.2 4.8

Secondary Sequential L 100.

Secondary Sequential M. 98.8 1.3

Secondary Sequential H 96.5 3.5

College Low 96.0 4.0

College Medium 93.8 6.2

College High 94.7 5.3

Male 97.8 2.2

Female 100.

In-Service Institutes (Table A-86).

Universities Attended Prior to 1964 for In-Service Institutes

Sample Per cent at: None One Two or More

Elementary 95.5 4.5

Secondary Unitary L 82.5 16.6 .9

Secondary Unitary M 81.3 17.0 1.5

Secondary Unitary H 71.2 26.4 2.4

Secondary. Sequential L 79.3 20.7

Secondary Sequential M 72.8 23.5 3.8

Secondary Sequential H 73.0 25.0 2.0

College Low 99.2 .8

College Medium 97.8 2.2

College High 98.0 2.0

Male 82.0 16.3 1.7

Female 79.0 20.2 .8
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Research Participation (Table A-87). The few individuals who had
been involved in NSF research participation had largely done so at a single
university. One acceptee at a high level secondary unitary institute had at-
tended two universities for NSF research, and four acceptees to high level
college institutes had attended two or more universities for NSF research.

NSF Fellowships (Table A-88). Most of the NSF Fellowships were taken
at a single university. Four acceptees to secondary institutes and two
acceptees to college institutes had attended more than one university for
this purpose.

All NSF Programs (Table A-89 )

Universities Attended Prior to 1964 for all NSF Programs

Sample Per cent at: None One Two Three Four or More

Elementary 76.1 21.1 2.1 .6

Secondary Unitary L 61.5 29.0 8.1 1.3 .1

Secondary Unitary M 49.3 31.4 12.4 6.3 .6

Secondary Unitary H 34.4 41.6 16.8 6.4 .8

Secondary Sequential L 33.3 42.7 20.7 3.3

Secondary Sequential M 21.0 48.0 23.5 6.5 1.0

Secondary Sequential H 20.0 39.0 28.0 9.5 3.5

College Low 58.4 20.0 14.4 6.4 .8

College Medium 46.5 36.0 13.1 4.0 .4

College High 51.5 29.7 11.7 6.5 .7

Male 47.0 33.3 12.6 6.7 .5

Female 57.1 25.2 11.8 5.0 .8
rammownlow

Consecutive Attendances at One University for NSF Programs (Table A-90).
The accepted group at sequential institutes would be expected to have a number
of individuals who had attended the same university for more than one NSF insti-
tute session. Approximately 11% of the acceptees at sequential institutes did
attend the same university for 3 or more consecutive NSF sessions. The sequen-
tial acceptees were not the only ones, however, to have followed that plan.
Some individuals among the elementary and unitary institute acceptees had either
participated in scheduled sequential institutes in the past or had organized
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their. own sequences. Attendance at the same university for three or more
consecutive sessions was repOrted by .7% of the elementary group, 2.)i% of the
secondary unitary groups, and 2.7% of the medium and high college groups.

Professional Interests

Professional Journals Read Re ularlz (Table A-91). The responses
to this question were classified as education journals, science-education
journals, special science journals, and general science journals. All com-
binations of these types were also coded. The chart below indicates how each
group is divided into those that read predominantly teaching-oriented jour-
nals and those who read predominantly science-oriented journals. The per -
centages= who reported reading a combination of both are not included.

Professional Journals

Education and/or
Science - Education

% AccepteeG % Re ectees

General Science and/or
Special Science

% Accepte % Re ectees

Elementary 61.1 57.5 2.3 4.2

Secondary Unitary L 28.4 29.6 14.0 16.1

Secondary Unitary M 33.5 31.7 11.4 12.6

Secondary Unitary H 19.2 30.4 8.0 12.8

Secondary Sequential L 26.7 27.3 14.0 14.7

Secondary Sequential M 25.3 31.8 11.8 11.8

Secondary Sequential H 41.5 38.0 6.0 8.0

College Low 8.8 11.2 26.4 40.0

College Medium 28.0 34.2 14.9 21.4

College High 10.8 14.8 28.1 41.6

Journal reading, as reported on the application form, either had some
effect on selection or was correlated with other factors which did affect
selection. There were 10 cases in which journal types distinguished between
acceptees and rejectees:



Significantly More Acceptees

Institutes

Elementary

Secondary Unitary Medium

Secondary Sequential Medium

College Low

College Medium

College High

Journals

Education and science-education

Education and science-education

General science
education

Special science
education

Special science only

Special science, or combinations
including special science

and science-

and science-

Professional Organizations - Type (Table A-92). The largest category
of organizational membership for the elementary and secondary groups was
usually "education organizations only." Two exceptions were the acceptees
at medium level unitary and sequential institutes, for whom education and
science-education organizations were most typical. The latter category ac-
counted for the second highest number of memberships within the elementary
and the other secondary groups.

The larger proportion of college institute applicants were members
either of special science organizations only or of a number of organizations
that included special science.

There were a number of cases that indicated that type of professional
membership was somehow involved in selection. Belonging to education organi-
zations only seemed to operate against one's chances for acceptance at medium
level unitary and sequential institutes, at high level sequential institutes,
and at low level college institutes. Almost any combination of memberships
that included education organizations seemed to decrease the probability of
acceptance at high level college institutes, whereas almost any combination
that included special science was favored.



Applicants to low and medium level unitary institutes tended to be
favored if they belonged to both education and science-education organiza-
tions. Apart from these, when type of organization did affect selection,
it was usually in a negative way, revealing a bias against education
organizations.

The following chart indicates how each group is divided into those
belonging to organizations that are concerned with teaching and those to
organizations concerned with science. Those affiliated with both types
are not included.

Professional Organizations

Education and/or General Science and/or
Science - Education Special Science

% Acceptees % Rejectees % Acceptees % Rejectees

Elementary 84.7 74.9 .9 1.4

Secondary Unitary L 76.3 74.2 2.1 2.2

Secondary Unitary M 72.9 74.9 1.4 1.7

Secondary Unitary H 68.0 80.0 1.6 .8

Secondary Sequential L 77.3 81.4 3.3 1.3

Secondary Sequential M 71.3 77.3 3.1 1.1

Secondary Sequential H 72.0 78.0 3.0 1.5

College Low 36.8 32.0 17.6 24.0

College Medium 39.7 37.4 15.6 16.0

College High 15.1 27.6 31.5 25.8

Professional Organizations - Geographic Extent (Table A-93). Rep:non-

ses to the organizational membership item were classified as regional,
national, or both. With the exception of the low level college institute
applicants, who most typically reported membership in national organizations
only, the largest category for all the groups studied was "national and
regional organizations. II The smallest category for these groups was
"national organizations only."

Failure to report any membership seemed to increase the chances for
rejection in the elementary institutes, and belonging to regional organiza-
tions only seemed to increase chances for rejection at medium level unitary
and sequential institutes, and at high level secondary sequential and
college institutes.
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The 1957, 1960, and 1964 Studies of High School Teacher

Applicants to NSF Summer Institutes

Comparisons were made of the characteristics of secondary school teacher
applicants to NSF Summer Institutes in 1957, 1960, and 1964. Certain data
that will be discussed were available only for the 1960 and 1964 groups.

Personal Variables

The 1964 applicants were younger, as a group, than the applicants in
1960. In 1960, age did not appear to be a discriminating factor in selection,
but in 1964, the older the applicant (within certain limits, no doubt) the
better tha chances of acceptance.

The applicant group in 1964 had a smaller average number of dependents
than those in 1960. This may explain the fact that number of dependents and
allowance requests appeared as a selection factor in 1960 but not in 1964.

Educational Background

Chemistry and physics as undergraduate subjects appeared to become
less popular with each year. Although credits in chemistry and physics were
advantageous for the applicant in 1964, a significant trend (in the appli-
cant population) was found for these credits to become fewer going from 1957
to 1964. However, where graduate courses were concerned, there was a marked
increase from 1957 to 1964 for the accepted group in credits in each of the
five sciences, and a decrease in credits in education. Moreover, in 1964,
the higher the number of graduate credits in any subject, the greater the
likelihood of being accepted. This was not true in 1960. The applicants in
1964 as a group had lower undergraduate and graduate grade-point averages
than the 1960 group in all subjects but education and biology, but the trend
in selection in all three years was in favor of those with the higher
grades, both undergraduate and graduate.

Undergraduate majors in education increased with each succeeding year,
while science or mathematics majors decreased, but in all three years
selection tended to favor those with a science or mathematics major. A
major for the master's degree that was in science or mathematics increased
the probability of acceptance in 1957, but choice of graduate major did nct
appear to influence selection in 1960 or 1964.

The percentage of applicants with the bachelor's as the highest de-
gree earned increased with each year, indicating the wider availability of
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institutes for those at low preparation levels, and perhaps reflecting the
fact that institute directors tended to reject those with previous institute
attendance, and hence were reaching a greater number of low-preparation
applicants. Where in 1957 it was advantageous to have an advanced degree,
the reverse was true in 1960, and an advanced degree had no effect on
selection in 1964.

Employment Background

In 1960, type of recent professional activity did not appear to in-
fluence selection, but in 1964, to have been teaching mathematics or science
was advantageous, while non-science teaching was not.

In 1964, the greater the teaching experience in biology, physics,
chemistry, or mathematics, the more probable was acceptance. This was true
only for chemistry in 1960.

A distinct trend visible in the three years was that indicating the
favoring of applicants whose chief teaching emphasis was chemistry. On the
whole, however, the kind of course schedule important to selection varied
from year to year.

Full teacher accreditation appeared to be more important in 1964 than
in 1960. Fewer applicants with provisional credentials were accepted in
1964 than in 1960, and a permanent credential increased the chances for
acceptance in 1964.

Professional Interests

The reading of professional journals that included a special science
content journal appeared to be helpful to applicants in 1957 and 1964.

Professional affiliations seemed to have some relationship to selec-
tion in 1957, when membership in a combination of organizations that in-
cluded education and general science was found to be desirable, but they
were not a factor in 1964 (if all the 1964 high school teacher applicants
are studied as one group). A progression was observed from favoring those
with any professional affiliation whether local or national, in 1957 to a
bias in favor of membership _/.1 both regional and national organizations.

S-39
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Summary of the Male - Female Study

Applicants to the medium level secondary unitary institutes were
separated into male-female groups and their responses to the items on the
application form were tabulated accordingly. The sample was composed of
406 male acceptees, 425 male rejectees, 119 female acceptees, and 100
female rejectees.

Within the male sample, acceptees differed significantly from re-
jectees on many variables. Not surprisingly, these match the results for
the secondary unitary medium level institutes very closely. The male ap-
plicants comprised close to 80% of that group. Virtually no significant
differences between acceptees and rejectees appeared within the female
sample. Such differences may have existed, but the small numbers involved
in most of the response categories would preclude reliable estimates of
their significance.

Personal Var ables. The female groups were older, on the average,
than their corresponding male groups, but the differences were not statis-
tically reliable. The modal age interval for male acceptees and rejectees
and for femal:-. acceptees was 26 to 30 years; for female rejectees it was
21 - 25 years.

A significantly larger proportion of the men than of the women in
the sample were married, and, on the average, had more dependents and asked
for more dependent's allowances than did the women.

Educational Background. The male applicants, on the average, had a
higher number of undergraduate and graduate credits in the sciences than
did the female applicants. This was particularly true of physics and earth
science. On the undergraduate level, the female applicants tended to have
more credits in education than did the male.

Of the two groups, the female applicants generally made the higher
grades in most of the undergraduate courses. Males and females did not
differ significantly in their graduate grades.

The female applicants had held their bachelor's and master's degrees
longer, on the average, than had the male applicants. The most typical
undergraduate majors for both males and females were first, science or
mathematics, and second, education with a science or mathematics emphasis.

Approximately 35% of the male applicants and 29% of the female ap-
plicants had attained the master's degree. For those who did, the most
typical graduate major was education for the males and science or mathe-
matics for the females.
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Professional Background. The male Fcceptees appeared to have more
years of teaching experience than the fema.Le acceptees, particularly in
earth science, general science, and physics. Female acceptees, however, had
more mathematics teaching experience than did the males.

A mathematics teaching background and a mathematics emphasis in the
weekly course schedule were more typical than any other for both males and
females. Approximately 70% of the male applicants and 74% of the female
applicants had taught mathematics. General science teaching was next most
typical (Male, 61%; Female, 53%). Earth science teaching accounted for the
smallest proportion of both males and females.

Previous Institute Attendance. Fifty-three per cent of the male
acceptees and:43% of the female acceptees had participated in one or more
NSF programs, usually summer institutes. Attendance at more than one uni-
versity for NSF programs was reported by about 20% of the male acceptees
and 18% of the female acceptees, and two or more consecutive attendances
at the same university for NSF programs was reported by approximately 12%
of the male acceptees, and 8% of the female acceptees.

Professional Interests. The male and female applicants appeared to
be alike in the types of journals read most frequently and the kinds of pro-
fessional organizations to which tney belonged. Education or science-
education oriented journals and memberships were the most popular types for
both groups.

A Recapitulation

A study was made of the attributes of accepted and rejected applicants
to the 1964 NSF Summer Institute for elementary, secondary, and college
teachers.

The personal characteristics (age, citizenship, marital status, number
of dependents and allowance requests, and city, state, or region of residence
of the applicant) did not appear, on the whole, to have carried much weight
in the criteria for selection.

In analyzing the various groups on personal variables, a fairly con-,
sistent pattern of logical relationships could be observed between age,
marital status, and number of dependents. This is particularly true of the
applicants to low-preparation-level college institutes. They were the oldest
group, had the largest ratio of married to single applicants, and had the
highest average number of dependents.
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Predictably, educational background data did appear to be involved
in selection decisions. A rather consistent finding was that the higher the,.._

total number of undergraduate or graduate credits in the various sciences,
the greater was the probability of being accepted. Credits in specific
sciences also appeared to favor selection in several cases. This was par-

ticularly true of chemistry undergraduate credits, and for biology, physics,
and earth science graduate credits.

Undergraduate grade: seemed to be a strong factor in selection. The
acceptees usually had higher grades than the rejectees, and for most of the
groups, these differences were statistically reliable.

Graduate grades did not appear as strongly as did undergraduate
grades as selection factors, but did indicate the same trend. The better
the grades in biology, physics, or mathematics, for several of the groups,
the greater the probability of selection.

With respect to major subject for university degrees, it appeared
that applicants to secondary and college institutes whose undergraduate
preparation emphasized science or mathematics had significantly better --

chances of being accepted than if their preparation was largely in educa-
tional methods. For the most part, major subject for advanced degrees,
however, was not a factor in selection.

Although it was noted that at four institutes levels, the higher the
degree earned, the more advantageous it was to the applicant, considerable
numbers were accepted at all levels with other than the preferred degree.

The professional experience items appeared to carry some weight in
selection. Some experience teaching a particular subject (biology, chemis-
try, physics, earth science, mathematics, or general science) seemed to be
considered desirable at several institute levels, the particular subject
favored usually differing with each institute level. This fact does not
seem to be related to the number of openings for participants at institutes
offering the same subject matter (see Table 29, Kind of Institute),

Professional activity during the five years preceding application
that was predominantly teaching science or mathematics, generally in-
creased the probability of acceptance at most of the institute levels. As

-tight be expected, such activity was typical of most of the applicants.

The present teaching emphasis of the applicant seemed also to have
an effect on selection, but the field favored usually varied among the
groups studied. Biology or chemistry schedules were advantageous for

,":. 1/4 . 1`
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applicants to low level unitary and medium level sequential institutes;
general science for low level sequential institutes; chemistry for medium
level college institutes; and chemistry or physics for high level college
institutes.

Full accreditation for teaching was in an applicant's favor in the
elementary and three categories of secondary institutes, but lack of any
certification, and provisional certification was characteristic of only
small proportions of the elementary and secondary groups.

Previous institute attendance can be an explicit reason for rejec-
tion. A set sequential institutes, of course, does not come under that
policy. Still, from 28.5% to 65.6% of the acceptees to unitary institutes,
and from 41.6% to 53.5% of acceptees to college institutes had participated
in one or more NSF programs previously. Some of these individuals may
have formed their own sequences of institutes. More than 8% of the ac-
ceptees to secondary unitary institutes, for example, had attended the same
university for two or more consecutive NSF sessions.

Extracurricular professional interests, such as journal reading and
membership in professional organizations seemed to have some 24-lationship
to acceptance or rejection. For elementary and secondary teachers, an
emphasis on education in these pursuits was acceptable, provided that the
slant was toward education in the sciences; for college teachers, an em-
phasis on special science content was desirable. Not surprisingly, a
science or mathematics orientation, whether in educational background, pro-
fessional activity, or professional interests, was often advantageous, but
by and large, except for the educational variables, the acceptees and
rejectees did not differ dramatically from each other.

1
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APPENDIX

Preface

The appendix contains tables that show the frequency distributions
of each response to each question studied on the NSF Summer Institutes ap-
plication form. Separate distributions were made for acceptees and re-
jectees + within each sample studied. The samples represented the follow-
ing groups of applicants to Summer Institutes:

(1) Elementary school teachers
(2) Secondary school teachers, all preparation levels
(3) Secondary school teachers (unitary institutes)

(a) low preparation level
(b) medium preparation level
(c) high preparation level

(4) Secondary school teachers (sequential institutes)
(a) low preparation level
(b) medium preparation level
(c) high preparation level

(5) College teachers
(a) low preparation level
(b) medium preparation level
(c) high preparation level

Male teachers ++

Female teachers ++
(6)
(7)

The differences between acceptee and rejectee mean responses on
numerical variables were tested for significance by the z-ratio and the
t-test. The differences between proportions of acceptees and rejectees on
particular responses for qualitative variables were tested for significance
by the chi square test. All significant results have been discussed in the
main body of the report, and, where possible, are indicated with

+The items concerning previous NSF institute attendance were tabulated
for the acceptees only. Recent-participant rejectees were not included
in the sample.

++Taken from the Secondary Unitary Medium sample.

vi



asterisks+ on the tables in this appendix. Where proportions of acceptees
and rejectees differ significantly on a particular response, the asterisks
appear between the two relevant frequencies; where mean responses differ,
the asterisks appear between the two means.

The tables in this appendix are photo-reduced computer print-outs
of the 1964 data. For tables that compare data from 1957, 1960, and
1964, and for tables that compare the means for all the 1964 groupings,
see Chapters 2 and 14 respectively, of the main report.

A copy of the application form for 1964 is included at the end of the
appendix.

. 05 level (*)

. 01 level (**)
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NSP FORM tc-24s
DEC 1963 SUMMER INSTITUTES Budost Sumas No. 99-R176.1

Approval Expires May 13, 1966

APPLICATION FOR PARTICIPATION IN THE SUPPLEMENTARY TRAINING PROGRAM

being supported by

THE NATIONAL SCIENCE FOUNDATION

for Teachers of Science and Mathematics

Institution to which application is made

Name of Institute Director

A complete application must include: (1) this form with every item filled in, (2) the Applicant Record Card
which will be forwarded by the Institute Director to the National Science Foundation, and (3) any local forms
supplied by the institution to which you apply. The foregoing must all be sent to the Director of the selected
Summer Institute. They must be postmarked by February 15 to guarantee consideration of your application. Earlier
applications are encouraged.

Do not have college transcripts sent at this time unless requested by the local Institute Director. Similarly do not
have letters of recommendation sent unless requested by the Institute Director.

Supply a complete answer to each item, writing "NONE" where appropriate. Use an extra sheet whenever necessary, but not
unless necessary. TYPE or PRINT all responses, except that page 4 may be written in script.

1. Your name: Mr. Mrs. Miss (or.
( Encircle one) ( Last )

2. Social Security No. 3. Date of birth
First) (Middle)

4. Name of school in which you teach Your Position

School address: No. and street School phone No.
City, State, ZIP code Area code

Type of school: College Junior College High School Junior High Elementary Other
also: Public Private

Range of grades in this school (i.e.: "9-12", "7-8", etc ) Total, regular enrollment this term

5. Residential address: No. and street Phone No.
City, State, ZIP code Area code

6. Check mailing address you wish used: School address (item 4) or Residential address (item 5)

7. Minimum one-way distance (highway and/or rail) from home to Institute miles

8. U.S. citizen: Yes No 9. Marital status: 0 Single Married Widow(er) Divorced or separated

10. If you have a spouse, what is his or her occupation?

For every dependent who receives support from your individual income and who is listed as an exemption in your current
Federal income tax return, please supply the information 'requested .below.. (Do not include yourself. Do not include your
spouse if he or she has a gross income of $600 or more per year.) Add separate sheet if necessary.

NAME
AGE

NEXT
JULY

RELATIONSHIP
To APPLICANT OCCUPATION.

WHAT PERCENTAGE 01

HIS YEARLY SUPPORT
COMES FROM YOUR

INDIVIDUAL INCOME ?

Your individual yearly income constitutes what percent of the combined gross yearly income of yourself and spouse>
How many dependency allowances do you request from the Institute? (Four is the maximum that can be granted.)
If the persons listed above do not receive more than-half of their supportfrom your individual income, please explain the basis
for your request for dependency alwrances. (Use separate sheet.)



11. Employment Record.List professional experience of the past 5 years. in teaching and work related to teaching. (List in. re-verse chronological order giving present or last position first) (Add-separate sheet if necessary.)

DATES EMPLOYER NATURE OF ACTIVITY
Current Position
19_ to 19_

, .

12. Check your certification status: 0 No certificate
Certification deficiency (if any) is in 0 Science

13. Years of teaching experience (by June of this year)
(a) elementary school (grades K-6)
(b) secondary school (grades 7-12)
(c) college (including junior college):
(d) other (specify: )

0 Temporary or emergency Permanent or fully accredited...
or mathematics Education Both 0 Other.
in:

years, from
years, from
years, from
years, from

to
to
to

14. List your own complete weekly school schedule at the time of this application.

NAME OF COURSE OR OTHER ASSIGNMENT
GRADE

OR
LEVEL

PERIODS
PER

WEEK

Each period is minutes long.

15. Science and mathematics teaching
experience.

SUBJECT
No. or
YEARS

EXPERIENCE

Biology
Chemistry
Earth Science
General Science
Mathematics
Physics

16. College or university education:

INSTITUTION SCHOOL OR
DEPARTMENT

YEARS

FROM- To-
DEGREE MAJOR SUBJECT MINOR SuajEcT(s)

17. List all programs (four weeks or more in length) specificely for science or mathematics teachers that you have attended. In-clude ALL Summer Institutes, In-Service and Academic Fear Institutes, and all Research Participation programs, in which youhave participated, whether NSF-supported or not. Also list any NSF Fellowship you have held. Write "NONE" if youhave participated in no previous programs of these kinds. (YOUR APPLICATION WILL NOT BE CONSIDERED CIF YOU FAH. TO LIST THE INFORMATION REQUESTED HERE.) Use additional sheet if necessary.

NAME OF HOST INSTITUTION
TYPE OF PROGRAM: A.Y.I.,
SUMMER I., IN-SERY. I., RE-

SEARCH PARTIC., NSF FELLOW.
DATE LENGTH

IN WEEKS

AMOUNT OF
FINANCIAL.
ASSISTANCE

SOURCE OF
ASSISTANCE
(NSF, ETC.)



C

18. For every course studied in collew or graduate school in the fields listed below, list (a) the course number as recorded on your
transcript, (b) the descriptive.title of the course, (c) the year it was tiken, (d) number of semester-hours credit received
(record amount in column U if the'ciedit was undergraduate credit, and column G if it, was graduate credit; if it was quarter-
hours, multiply by 2/3 to convert to semester- hour =s), (e) grade received. include and MARK WITH AN ASTERISK (*)
EVERY course taken in a Summer Institute, In-Service or Academic Year institute, even if no grade was given. Explain any
grading scale that is not standard or common, putting the explanation wherever there is room on this page.

Record alt requested information here, not on extra sheets. For additional subjects pertinent to Institute in fields not
listed below, or if more space is needed, provide space by changing the title of an unused block or use any area available.

This summary must be accurate, therefore it will be necessary for you to obtain the information from your college tran-
scripts, not from mentery. If and when the Institute Director requests and obtains your transcripts, he will check them against
the information you record below.

SEMESTER 14

Cointsa DESCRIPTIVE YEAR HOURS 0
.cNo. COURSE TITLE TAKEN se

U I G 0
BIOLOGICAL SCIENCES

U
Total number of hours

CHEMISTRY

Total number of hours

PHYSICS

SEMESTER
;A:

COURSE DESCRIPTIVE YEAR Houas
No COURSE TITLE TAKEN

U I G `g

MATHEMATICS

Total number of hours

EARTH SCIENCES

Total number of hours

EDUCATION

Total number of hours Total number' of .hours ; r.

19. In coinparikin With' the' abo- Ve-' record; evaluate. the 1piesent state of' your,knowiedge -thp: various, sithjent-fields:

(a) My present knowledge is more extensive than implied by the record in the' fields) of
(b) The above record fairly represents my present background in the field(*) of
(c) The record includes substantial material no longer familiar to me in the field(s) Of

(Further explanation-or elaboration may be. iniludeol in !the essay on page 4.)



r^r

20. Number the following areas in order of your interest i furiber study, labeling pita first choice "1", Second "2",'
ing ,Until all are numbered that you wish to 'study further. _Add other areas as appropriate. Biology ; Chemistry
Earth Science General Science Mathematics Physics

21. WhatWhat professional journals and scientific publications do you read regularly?,

22. List the technical and professional science and education oiganizadons (local, state,.national)of which you are a member.

23. Discuss briefly your plans for professional training and your reasons for wishing to participate in this specific Institute, sketching
briefly the benefits' you' hope to derive from such participation and their relationships to any special problems you face in your
teaching situation. (If you have attended other Institutes, you should also explain why participation in this additional Insti
tute is desirable for you at this time and your reasons for believing that it would not be duplication.)

(This page may be written in script. The others should have been typed or printed.)

.

.

24,-Recheck :this, entire form to besure that_you have completed every item:in accordance with the directions given at the. beginning
'd.the directions' associated with individual' I3e. sure that youeliiiim -given fill!

dependents (item AO), and, full and correct information concerning.Institutes you
this has been :done, sign the foltowing4eo.!..0ti:

"I certify that the itffortnation given in this lipliikeitiolk is datiratociind carp:plots,:

Signature 0+1 - Date of application
=

andcorrect information
IS-1,5174, (Items 17

iiigyèui
*4.18 )

' .


